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The extreme versatility 
of Head BORIZING 


permits faster precision 





finishing of both long-run 





jobs and small-lot work 


with frequent changeovers 


FOR EXAMPLE: This One Bore-Matic Finishes 41 Different Parts. 
with a production increase of over 200% ! 


The Model 221 Bore-Matic shown above is 
equipped with interchangeable tooling and ad- 
justable fixture for precision boring 41 different 
peed changer discs, with bore diameters rang- 
ing from 0.688” to 3.2510” and bore lengths 
from 23/8” to 93/8”. Compared to the previous 
method of doing the same job, BORIZING in- 
creased total net production from 4 parts to 
13 parts per hour. 
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Cross section of typical speed changer’ 
disc, showing surface BORIZED. 
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HEALD 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


It PAYS to come to Heald 


*BORIZING is a copyrighted word meaning the applica- 
tion of any number or variety of precision finishing 
operations performed on a Heald Bore-Matic. 














Worcester 6, Massachusetts 
Chicago ¢ Cleveland * Dayton * Defroit * Indianapolis * New York 











Cover: Improved tooling 
and increased service life 
have always reduced pro- 

HN duction costs. With mech- 
anization, tool reliability 
and life have achieved add- 
ed importance. Starting on 

& Page 78 is an article de- 
scribing construction of 
money-saving carbide lami- 
nation dies. 
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1. Cures “stick-slip” or “jumpy table”. When a 
table gets the “shakes”, especially after it has 
just reversed or when the load is heavy and the 
speed slow, it’s probably suffering from “stick- 
slip”. Remedy—Sunoco Way Lubricant®. Special 
polar compounds in Sunoco Way Lubricant 
form a friction-reducing film that keeps a table 
sliding smoothly under all operating conditions. 


2. Doesn‘t squeeze out. When you use a heavy oil 
as a way lubricant, you must use a lot of oil to 
maintain a thick enough film. But, heavy oil 
squeezes out if the table sits in one position very 
long. You have a tough time getting the table mov- 
ing again. Protected by the tenacious thin film 
formed by Sunoco Way Lubricant, the machine 
can be idle for a week and it will start easily. 


WHY SUNOCO WAY LUBRICANT CAN HELP 
CURE YOUR MACHINING PROBLEMS 


3. Protects expensive ways. Badly scored or 
pitted ways, caused by inadequate way lubrica- 
tion, result in lost production and expensive re- 
pairs. The high film strength of Sunoco Way 
Lubricant eliminates the danger of metal-to- 
metal contact, the chief cause of scoring and 
way wear. Excellent metal-wetting and non-cor- 
rosive properties eliminate rusting and pitting. 





For the lubrication of slides 
and ways on this machine 


we recommend the use of 


SUNOCO WAY LUBRICANT 


a. product of 


SUN OIL COMPANY 





4. Approved by more than 55 machine-tool 
builders. Every major machine-too! builder has 
tested Sunoco Way Lubricant. It is always ap- 
proved. In fact, to assure maximum efficiency of 
their product, many manufacturers ship a supply 
of Sunoco Way Lubricant with each machine. 
We'll be glad to send you the list of manufac- 
turers who have approved Suneco Way Lubricant. 


For more information, see your Sun Representative, or write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. TE-8. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 


<<SUNO i-« 
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Engineering and Ingenuity 


Given suflicient information and an adequate budget, any engineer 
familiar with production methods can select new equipment to do a 
particular job. It takes ingenuity, however, to economically fit the job 
to existing machines. This is tool engineering of high order. 

Many plants cannot afford extensive retooling and remain competitive. 
Phe tool engineer must use equipment already available to him. Retool- 
ing a machine properly involves a thorough understanding of its 
capacity and ability so that parts can be produced economically within 
the tolerances necessary. For medium or small-lot sizes, tooling costs 
are necessarily relatively high. Yet the tooling cannot be a Rube 
Goldberg. It must function adequately and simply with minimum 


maintenance. Down time and maintenance can easily turn a_ profit 


into a loss. 


Simplicity is a virtue. Its benefits apply equally to product and 
methods of manufacture. Often, in adapting existing equipment, it 
becomes necessary to recommend redesign of parts. To make proper 
recommendations involves understanding of the design and function of 
the product. The same brand of ingenuity and resourcefulness can 


fit the product and process together into a mutual bond to the benefit 


of all. 





Selection of additional machines and equipment should be preceded 
by real soul searching to assure that the newly acquired equipment will 


he useful for more than the specific job that occasioned its purchase. 


GJ 


EDITOR 
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= to Read 











The ONE tly ALL-PURPOSE Dial Gage 


This Versa-Dial is fitted with fingers to Equipped with other kinds of fingers, 
measure I.D. of grooves. Other fingers are Versa-Dial can check your internal or external 
stocked for various lengths of reach and for THREADS for assembly quality, shallow 
small I.D’s. Contact tips can be finished for COUNTERBORES for I.D., GEARS for pitch diam- 
O-rings, snap rings or specials, as required. eter, DOVETAILS and a host of SPECIAL SHAPES. 


Write for details and prices to meet your specific needs 


STANDARD GAGE COMPANY, INC. 


MEASURING INSTRUMENTS FOR PRECISION INDUSTRY 
121 PARKER AVE. (Ci POUGHKEEPSIE, N. Y. 
{ & 


(STANDARD 


Je 
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Collets and Feed Fingers 


and Got the MOST fron YOWt Treatment, 


A Machinist tells us, 

“When you come right down to it, 
it's common sense to specify 
the best collets and feed fingers 
after investing thousands of dollars 


for a precision machine tool. 


After all, it’s the collet and feed finger 
that passes the accuracy 


of the machine on to the finished work.” 


HARDINGE Collets and Feed Fingers 


are the best. 


{ Be sure you specify HARDINGE for your 
p¥ Automatic Screw Machines, Turret Lathes, 
Chucking Machines, Tool Room Lathes, 
Millers and Grinders. 


HARDINGE BROTHERS, INC., ELMiRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
Immediate stock delivery from Elmira, Dayton, Chicago, Minneapolis, St. Louis, Detroit, San Francisco, Los Angeles, Philadelphia, Hartford, New York 
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GISHOLT MASTERLINE er ead 
1e Superfinishing process is recognizec 
52A SUPE RF INISHER as one of the most important contributions 


to modern metalworking. Now—in this 
new 52A MASTERLINE Superfinisher— 
Gisholt offers an outstanding machine for 
either small job-lot work or high produc- 
tion runs. Other general purpose and high 
production models complete the line. Let 
us give you the complete facts on how 
Superfinishing may be profitably applied 
to your manufacturing processes —plus 
full details on the complete line of Gisholt 
Superfinishing Machines. 


Gisholt Machine Company, Madison 10, Wisconsin 
Look ahead—keep ahead—with Gisholt 
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To assure economy threading on automatic screw 
machines where limited die head clearance is a 
major factor Frank H. Wilson Co., Inc. in Detroit, 
Michigan use the %” LL LANDEX Head. Applied 
to one of their small Acme-Gridley’s for threading 
tubing nuts this head cuts %”, 20 pitch UN 
threads *%” in length on B1113 screw stock to a 
class three fit. An average of 20,000 pieces are 
threaded between chaser grinds. 


Compactly designed with only a 2%e6” swing the 
%” LANDEX will thread all diameters from #4 
to %”. A minimum number of working parts 
made of hardened and ground alloy steel, chaser 
holders designed to eliminate warpage and spring- 
ing, and the use of precision LANDIS Tangent 
Chasers . . . all contribute to the high degree of 
rigidity and accuracy of this LANDEX Head. 


Compare the chaser lengths in the illustrations and 
note the long life this LANDIS User has received 
from the chasers used in this application. These 
chasers will still produce thousands of threads as 
(1) LANDIS Tangential Chasers are usable for 
80% of their original length; (2) only a few 
thousandths of metal need be removed from a 
chaser when regrinding; (3) when regrinding the 
same amount of metal need not be removed from 
each chaser; (4) long chaser life is received be- 
tween grinds. These are the basis for economy in 
any threading operation. 

For further information on this LANDEX Head 
and on other LANDIS Heads using Tangential 
Chasers and designed for all types of thread-cut- 
ting operations write for Bulletins F-80 and F-90. 
Please send specifications when writing. 


Lanois Machine tomPpany 


396 WAYNESBORO - 


PENNSYLVANIA «+ U.S.A. 
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A LIFETIME DIAL INDICATOR 
WITH THE MAINTENANCE-FREE 
"H" MOVEMENT 





You can get the NEW FEDERAL Dial Indi- 

cator: 

* In 47 Regular Models (any B, C, D, or E Size 
Model listed on page 4 of our catalog) 

* In 7 Wetproof Models (all Wetproof Models 
listed on page 6 of catalog) 


* In 2 Long Range Models (C8IS and DsIis, 


Rugged — shockproof — withstands more impact. ‘% shown on page 7 of catalog). 


Improved life under all conditions. All gears, racks, To specify the new style Lifetime Dial Indi- 
cator, merely add “H” after Model Number de- 
sired. If you don’t have the new Dial Indicator 
Catalog No. 55 and Price List, write today .. . 


FEDERAL PRODUCTS CORPORATION 
6198 Eddy Street * Providence 1, R. I. 


and pinions precision hardened — friction reduced 
16% to 25%, depending upon magnification . . . a 
new high in sensitivity. Calibrated accuracy greatly 
improved. Off-white dials and fine line graduations 
facilitate readings. Available in four sizes. Enthusias- 
tically received in shop tests. 














AA FEDERAL Zz 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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70 minutes cut 


on combined blanking 
and punching operations! 


— FORT WAYNE STRUCTURAL STEEL CO., Inc. 
Fort Wayne, Ind. 


This versatile Cincinnati All-Steel Press Brake, 
34 Series x 16’, has revolutionized the pro- 
duction of these long motor truck side rail 
reinforcements. 


Check with our die engineering department on 
the application of a versatile Cincinnati All- 
Steel Press Brake in your shop. It can sharply 
reduce your production costs. 


(B) Note Fort Wayne's ingenious 

punching equipment which re- 

duced punching time from 36 

minutes to 144 minutes and took 
(A) Blanking floor to floor time 114 minutes. advantage of every versatile 
Previous time 34 minutes. Cincinnati feature. 





~ THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 











Photos Courtesy— 
FORT WAYNE 
STRUCTURAL STEEL CO., Inc. 
Fort Wayne, Indiana 














2000 horse power 
Fairbanks-Morse motor 
shafts are now being 
rough and finished 
turned in 2'/, hours 
floor to floor against a 
former time of 9 hours 
per shaft. 


Fairbanks, Morse & Co., 
Beloit, Wisconsin, is really 
putting the payroll dollar to 
work with its new 20 inch 
“AMERICAN” Heavy Duty 
All-Hydraulic Duplicating 
Lathe. 


With production costs constantly reaching new peaks, 
industry simply can’t afford to ignore such savings 
from modern equipment. Where else could such a 
magnificent return upon an investment be secured, 
and how else can costs be lowered to meet an 
increasingly competitive market? 


More production per man hour is the answer and 
the only answer to prohibitive costs—modern, high 
production machinery is the answer to greater 
production per man hour. 


Put your payroll dollar to work for greater profits 
with “AMERICAN”. 


Bulletin No. 35 shows many 
examples—it’s yours for the 
asking. 











THERE'S NO LARGER RANGE OF STANDARO 
BUSHING SIZE& THAN / 


.-- AMERICAN HAS ALWAYS HAD 
A WIDER RANGE OF A. S. A. AND AMERICAN 
STANDARDS IMMEDIATELY AVAILABLE TO YOU. 


- + « for high speed delivery of pre- 
cision drill jig bushings — smallest to the largest, or specials to your order, 
specify American. There’s an exclusive American Distributor near you. 


GET THE CATALOGS THAT TAKE 
THE HEADACHE OUT OF ORDER- > 
ING DRILL JIG BUSHINGS — THE 
ORIGINAL 3-D METHOD OF 


ORDERING . . . WRITE NOW FOR DRILL BUSHING CO. 


YOUR FREE COPIES. 5107 PACIFIC BOULEVARD 
LOS ANGELES 58, CALIFORNIA 


FROM THE SMALLEST TO THE LARGEST, THE RIGHT DRILL BUSHING IS AN AMERICAN DRILL BUSHING 
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Nateo 
| Automatic 


| Matches 
Boring Mill 


Accuracy 


and quickly converts for five different jobs 




















This Natco two-way machine stepped in where automatics 
“fear to tread!” It replaced a precision boring mill, speeded 
production and didn’t give up a tenth in accuracy! At The 
Frank G. Hough Co. boring mills were used for exacting 
tolerances on transmission parts for the Hough Payloader®. 
Higher production was desired. 

Now with a Natco two-way automatic, Hough is getting 


production rates—not job shop rates. The Natco bores 
diameters to within .0005”—square with mounting face 
within .0005” per inch bore length. The machine also cham- 
fers, counterbores and notches boss contours. 

Versatile too! Hough processes five different transmission 
housings or covers with a single machine. After a typical 
production run averaging 100 parts, the machine is quickly 
converted to another job. 

Ask for information about the PAYD (Pay-As-You-Depre- 
ciate) Finance Plan. 


National Automatic Tool 
Company, Ine. Richmond, Indiana 


Multiple-spindle drilling, boring, facing and tapping machines. 
Special machines for automatic production. 


Call Natco offices in Chicago, 
Detroit, Buffalo, New York, 
Boston, Philadelphia, Cleveland 
and Los Angeles; 

distributors in other cities. 


Notes 
from 
Natco... 


Middle Age Spread 


Having reached the age of 55 feel- 
ing as spry as the day we started, 
we at Natco are going to spread 
out. The demand for our products 
makes this necessary since we're 
anxious to give our customers the 
kind of deliveries they need. 


After Jan. 1, 1957, when the job 
is finished, we'll have eight acres 
under one roof at our Richmond, 
Indiana plant. We figure it will in- 
crease our production capacity 
about 50°‘ 

To take care of the increased need 
for Sales Service, we've already in- 
creased our staff about 50% and 
provided them with new efficient 
quarters. 


Appreciating Depreciation 


Depreciation, we’ve come to real- 
ize, is one of the least understood 
and most important aspects of the 
business picture today, Though 
we're far from experts on the ins 
and outs of this complex subject, 
we've undertaken to discuss the 
importance of looking at deprecia- 
tion realistically in our current 
FORTUNE campaign. We’ll be 
happy to send you reprints if you’ll 
drop us a line. 





Guarantee TOP Performance and Maximum Life! 


44Y THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 

mer blows, wrench-dropping, mishandling, 

and similar occurrences. Available from 
Miller at no extra cost. 

The HARD CHROME PLATING over 

the case-hardened rods protects against 
scratch-damage and rust. Available from = 
Miller at no extra cost, 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 
Highest quality Black Ferric Oxide Finish 


provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation. 

Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 
service ) 


NOTE. On all Miller Hydraulic Piston 
Seals: Leather Cup Seals are standard, 
Piston Ring Seals are optional at no extra 
cost, and “Teflon” Cup Seals are available 
at extra cost. 


Member of the National Fivid Power Association 


MILLER FLUID POWER DIVISION 
SALES AND SERVICE FROM COAST TO COAST | 


CLEVELAND *¢ YOUNGSTOWN « DAYTON ®# TOLEDO « CINCINNATI ¢ COLUMBUS i” 
PITTSBURGH © PHILADELPHIA * BOSTON © HARTFORD © NEW YORK CITY f _ 2010 N. Hawthorne Ave. Melrose Park, Ill. 
\ 4) 





BUFFALO © ROCHESTER * MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE © LOUISVILLE 
KANSA® CITY © SEATTLE © LOS ANGELES © SAN FRANCISCO © BALTIMORE : 
DENVEk © ST. LOUIS * MOLINE * CHICAGO ©¢ HOUSTON ¢ ATLANTA AIR & HYDRAULIC CYLINDERS * BOOSTERS * ACCUMULATORS Ff 


Se COUNTERBALANCE CYLINDERS 


*y — 2 / 
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etter saw stee 


If you could peer down into the Jessop 
mill, chances are you’d see groups of 
men hand-rolling sheets of steel with a 
degree of skill and careful concentra- 
tion that might seem excessive at first 
glance. } 't. These men are pro- 
ducing a very special steel— top quality 
high-speed sheet which is used in the 
making of hack-saw blades, wood- 
working tools, metal-slitting saws, gen- 
eral industrial knives, and the like. But 

Jessop 
rigidly controls its melting formulas 
and pours small ingots specially de- 
signed for cross rolling. This insures a 
fine uniform grain structure so that the 
stock blanks well, forms well, swages 
well and has superior edge holding qual- 
ities. Remember, when you order your 
saw steel from Jessop, you are buying 
the finest that Jessop experience can 
offer. ht 























STEEL COMPANY + WASHINGTON, PENNSYLVANIA 
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here’s the 

HANNIFIN 
“'HY-POWER’”’ 
fe] 2 aa fa 8 3 











In position. A single control button 
starts (or interrupts) the automatic 
Hy-Power cycle. 


Ram approaches fast, then hy- 
draulic pressure automatically inten- 
sifies, and the rivet head is formed. 


ACTION PICTURE 


of how to save money 
by riveting! 


This action photo, taken on the frame assembly line in one of the 
largest auto factories, illustrates how cost-conscious manufactur- 


: A" a oe : : Fast, automatic return. Total 
ers save money with Hannifin ‘““Hy-Power” Hydraulic Riveters. 


elapsed time to head a rivet is only 
First step in assembly is to rivet the frame together...with sia 
Hannifin ‘‘Hy-Power”’ Riveters. The light-weight forged 
C-Frames hang from balancers within easy reach of each operator. 
No special skill is required to head the %” rivets, cold, each in 
seconds. What’s more, this “silent squeeze’ method forms 
stronger, more uniform rivets, hot or cold. 


“HY-POWER” CAN ALSO 
BE USED IN MULTIPLE 
TO SET SEVERAL RIVETS 


Bulletin 150 tells 
how to save 
money on rivet- 
ing, staking, 
punching, form- 
ing and bending 
operations. Write 
for copy. 


Power source is the Hannifin ““Hy-Power” Hydraulic Pressure 
Generator which quietly supplies pressure to the “Hy-Power” 
Cylinder that does the work. These riveters are available in 712, 
10, 1242, 1744, 25, 35, 50, 75 and 100-ton capacities. 


fa 





do ALL you can do... with 


Ale eR 


Hannifin Corporation, 519 S. Kilbourn Ave., Chicago 24, Ill. 
Air and Hydraulic Cylinders e Hydraulic Presses ¢ Pneumatic Presses @ “Hy-Power” Hydraulics e Air Control Valves 
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STOCK CUT OFF and 
DOUBLE END MACHINING 


ett 


> END OPERATIONS ~ 


= 


M&M No. 00-78 transfer 
machine. Two models 





HOT BED OF ACTIVITY 


Motch & Merryweather’s new transfer 
machine widens the horizon for the 
simultaneous double-end machining of 
bar stock or tubing. Combined with 
cut-off to accurate length are: centering, 
chamfering, turning, drilling, or boring. 
Box mill turning is performed along 
with center drilling and chamfering. 
From stock pile to discharge, all opera- 
tions can be fully automated. For the 
quickest answer to speed your stock 
processing, send us your part drawing. 


We 


elite YATCH & WLERROWERTHER 
WAtWINERY (0. 


HINERY MANUFACTU 


CLEVELAND 13, OHIO 


' 


BUILDERS OF AUTOMATIC PRECISION CUT-OFF, MILLING, AND SPECIAL MACHINERY 


August 1956 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-19 19 





12-minute lathe and drill press job cut to 
2°4 minutes on Warner & Swasey 2AC Automatic 


WARNER 

& SWASEY 
AUTOMATIC 
CHUCKING 
MACHINES 


1 AC 8” or 10” Chuck 
6" Working Stroke 


2AC 10” or 12" Chuck 
9"' Working Stroke 


OTM CORPORATION, Houston, Texas, manufactures 
a variety of sizes and types of flanges for joining 
pipe such as used in the oil and chemical industries. 
Machining operations have been handled on a num- 
ber of turret lathes and drill presses until recently, 
when five sizes of flanges were transferred to a new 
Warner & Swasey 2 AC Automatic Chucking Machine. 


Previous job time on a 1” 150-pound lap joint 
flange was 12 minutes, and required two operations 
—machining the face and drilling four holes on the 
bolt circle. Now the entire job is done in one opera- 
tion on the 2 AC in 254 minutes! 


The adaptability of this automatic to all kinds of 
work is demonstrated in the tooling required for 
this job. A multiple drill head for drilling the bolt 
holes is mounted on the pentagon turret. It is driven 
by an extension arm which shocklessly engages a 
dog on the face of the chuck, when the turret is 
traversed at a reduced rate toward the chuck. Once 
engaged, the speed and feed are raised to the proper 
rate for drilling. 


Facing the flange requires that no withdrawal 
spirals are left, which would cause pressure leaks. 
This is accomplished on the 2 AC with a retractable 
facing block on the front cross slide which relieves 
the cutter on the return stroke. 


A somewhat universal setup is used for the five 
flanges produced, so setup or changeover time is 
under an hour. It’s merely a matter of setting cutters 
to size, and adjusting trip dogs on the 2 AC’s speed 
and feed selector and cycle control drums. 


Fast, automatic machining, flexibility, and the 
quick, easy setup of Warner & Swasey Single Spindle 
Automatics ideally suit these machines to many small 
lot, so-called “turret lathe” jobs. Our Field Repre- 
sentative can soon tell you whether you can handle 
jobs in your own plant faster, with extreme accuracy, 
and more profitably on these automatics. Call him in. 


WARNER 
SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER &2 SWASEY 
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Mr. J. R. Weidenheimer (center), Plant Superintendent 
of the Lynch Corporation, and Mr. L. C. Williams (right), 
Gulf Sales Engineer, check the performance of Gulfcut 21 
on an Acme Turret Lathe where a cam is being machined. 
Steel used is NE8445. 


— 


i 2 


»~»» ZQULEFCGCUT 21 was chosen 


by the Lynch Corporation, Anderson, Indiana 


“We did not choose Gulfcut 21 at random,” says 
Mr. J. R. Weidenheimer, Plant Superintendent 
of the Lynch Corporation, well-known glass ma- 
chinery manufacturer. “Many different cutting 
oils were tried but Gulfcut 21 proved best in our 
tests. We feel that it gives better protection to the 
tool and contributes to a smoother machining 
operation.” 

Scores of machine shops have discovered, as the 
Lynch Corporation did, that Gulfcut 21 is the 
answer when the job calls for a sulfurized mineral 
type cutting oil. 

One important reason for the outstanding per- 
formance of Gulfcut 21 is a special Gulf process 


GULF OIL CORPORATION 


1822 Gulf Building, Pittsburgh 30, Pa. 


August 1956 
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of combining sulfur. This provides greater sulfur 
activity over the entire range of a cutting opera- 
tion—gives the tool maximum protection and 
helps to reduce built-up edge. Gulfcut 21 also has 
excellent anti-weld characteristics and extreme 
load carrying ability. 

Gulfcut 21 is only one of the complete line of 
quality GULFCUT oils that will help you get 
improved production and longer tool life in all 
your machining operations. 

Call in a Gulf Sales Engineer and have him 
recommend the most suitable type for each specific 
job in your shop. He is available through your 
nearest Gulf office. Consult your local directory 


GULF REFINING COMPANY 


INDICATE A-8-21 





Another example 


Ist Operation —653 pieces 


W-1138 


of Blanchard versatility 





2nd Operation — 44 pieces 


No. 303 Stainless Steel Forging 





653 oddly shaped, non-magnetic workpieces 


Blanchard Surface Grinders are noted for their unusual versatility — like 
grinding small, non-magnetic stainless steel forgings in quantity. 

In the first operation, 653 forgings are loaded and blocked between rings 
on a No. 18 Blanchard, with 36" magnetic chuck (stock removal .010"). 
Parts, chuck and rings are sprayed with oil, and molten sulphur is poured 
around the parts to hold them. After grinding, the sulphur is easily 
stripped away. 

This entire operation takes only 14 hours — including preparation 

of the sulphur. 

In the second operation, 44 pieces are set in a notched steel ring. Tilting 
the wheelhead and maintaining wheel pressure in one direction holds these 
non-magnetic pieces in the notches. Stock removal from this surface is 
.030", to tolerance of = .003. Each load takes eight minutes — floor-to-floor. 
As a result of this ingenious workholding, each piece is ground on both 
sides in a fraction of a minute, at less than 98¢ abrasive cost for all 653! 
That’s typical of the convenience and economy of grinding on a Blanchard 
— whether the parts are magnetic or non-magnetic! 


Send for free copies of “Work Done on 
the Blanchard”, 4th edition, and 
“The Art of Blanchard Surface Grind- 


ing”, 3rd edition— recently revised. 


PUT IT ON THE CHUL La 
THE BLANCHARD MACHINE COMPANY 64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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Maker of Washers Rings the Bell 
with Die Made of Lehigh H 


A manufacturer of steel washers found 
that by using a piercing die made of 
Lehigh H too) steel, he could get longer, 
more economical production runs than 
with dies of another grade, formerly 
used. 

The Lehigh H die produces thousands 
of round washers daily, in sizes from 
5 in. to 1 in. It is hardened to approxi- 
mately Rockwell C 61, and pierces 


5/32-in. C 


1035 steel sheet. Because of 
the severity of the piercing operation, 
redressing of the die is required after 
every third turn, but only 0.020 in. is 
removed. Close to 100,000 washers are 
turned out between grinds. 

Lehigh H handles this blanking job 
to perfection because of its outstanding 
wear-resistance and toughness. Lehigh H 
is a superb high-carbon, high-chromium 
grade of air-hardening tool steel. It can 
always be counted upon for a good job 
because of its resistance to wear, mini 
mum distortion in heat-treatment, and 
high compressive strength. 


TYPICAL 
Carbon 1.55 
Chromium 11.50 


ANALYSIS 
Molybdenum 0.80 
Vanadium 0.40 


If there are applications in your shop 
which require a combination of wear- and 
shock-resistanee, plus high compressive 
strength, look into the advantages of 
Lehigh H. Your local Bethlehem tool steel 
distributor, as friendly a man as you'll 
find anywhere, is at your service. 


Fool Steel Fopies 


FILM “TEAMWORK” 
WINS AWARD AT 
COLUMBUS FESTIVAL 


“Teamwork,” our new 30- 
minute color tilm on tool steel, 
received an award for exeel- 
lence in the Business and 
Industry category at the 
recent Fourth Annual 
Columbus Film Festival. 
“Teamwork” takes you be- 
hind the scenes in deseribing 
typical applications of our 
earbon, oil- and air-harden- 
ing, shock-resisting, hot- 
work and high-speed tool 
steels. It is now available 
for showings to die-mak- 
ers, heat-treaters, ma- 
echinists, machine-tool 
manufacturers and distributors. It’s also 
an excellent film for technical society 
meetings, and for student groups. 

It’s easy to arrange to see “Teamwork.” 
All you need do is drop a line to the 
nearest Bethlehem office, or to Publiea- 
tions Department, Bethlehem Steel Com- 
pany, Bethlehem, Pa. If possible, please 
select a showing date weil in advance, to 
allow time for scheduling and shipping. 


BETHLEHEM TOOL STEEL 
\ ENGINEER SAYS: 
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In precision 


Punched Holes Often Close-in 


punching it is common 
practice to make the punch diameter 
exactly the same as that of the desired 
hole. (All the clearance required is then 
applied to the L.D. of the die.) For many 
operations involving holes greater than 
| in. diameter, for example, and stock less 
than 14 in. thick, this procedure is cor- 
rect. But in other operations it is ineor- 
rect, because the elasticity of the stock 
causes the holes to close-in after punch- 
ing, so that the holes are actually smaller 
than the punch which made them. 

With large-diameter holes and thin 
stock, the elastic springback which tends 
to elose-in a punched hole causes the 
stock to buckle instead, so that the hole 
diameter will be accurate under these con- 
ditions. On holes 1 in. in diameter and 
smaller, expect a close-in of 0.002 to 0.003 
in. with stock Ve in. to 14 in. thick, and 
a closing of 0.001 in. on stock 0.030 in. 
thick (22 gage). Closing will be negligible 
on stock 0.010 in. thick (32 gage) or less. 
For precision punching, therefore, add 
the expected close-in to the punch size to 
produce the correct hole diameter. 





my name is 


Hing 


lanitelli 


in charge 
of our 


Prove I’ 


division 
at elox 


My division will actually machine parts for 
you. Not just a single sample, but enough 
production runs to provide a true evaluation of 
what Elox Electrical Discharge Machine 

tools can do in your plant. Tungsten Carbide 
tipped single point tools, forging dies, die 
casting dies and Tungsten Carbide form tools 
will be machined at a cost we guarantee 
impossible to duplicate except with Elox 
E.D.M. I’ve been able to prove to hundreds of 
alert concerns that these jobs can be done 
better, faster and less expensively with Elox 
than by any other method. 


WE SAVED 

19 MINUTES 
grinding this single 
point tungsten car- 
bide tip boring tool. 


WE SAVED 
16 HOURS 
plus 9 different 
operations on this 
form grinding of a 
carbide broach. 


TT 


BEVRAUREURELE 


WE SAVED 
379 HOURS 


on the machining of 
this die casting die. 





WHATEVER IT’S COSTING YOU NOW...CHECK WITH ELOX 


s . . 1837 Stephenson Hwy. 
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op ULTIMATE 


‘EVEL 


GEAR 
p.Nojei ul. 7.\ on 4 


BEVEL GEAR 
HOBBING MACHINE 


Ltussen, [Bfousroox « JRfenperson, ic. 


292 Madison Avenue, New York 17, N. Y. 





6 PLA-CHEK GAGE 
1S ACCURATE to .00005" 





PLA-CHEK 


For checking smaller jobs, gages, tools 
and dies, this portable 6” Cadillac PLA- 
CHEK Gage is accurate to .00005”. It 
can easily be checked in and out of your 
tool crib to be used on the surface plate 
or at the machine. It is completely self- 
contained and extremely simple in oper- 
ation. Speeds inspections from minutes 
to seconds. 


Capacity of the 6” PLA-CHEK model can 
be increased by the addition of a 6” riser 
without affecting accuracy or sacrificing 

MAIL THIS COUPON FOR COMPLETE DATA ee: wae CGR TONY Se 
complete details! 


CADILLAC GAGE COMPANY 
P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information on the Cadillac 
PLA-CHEK Gage line to: 


Name___ 





Company__ 


: : oe 
oa GAGE COMPANY 
Ma ili alia P.0. BOX 3806 + DETROIT 5, MICH. 


ee es LL ee LL ee ee | 
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VERTICAL TURRET LATHE 


“MODEL 75 
ra | e) 


Solar Aircraft Company of Des Moines, 1 ie eee oe 


Po Py’ 
lowa and San Diego, California, has - ; a i 


4 


found the versatility and flexibility of 


‘ SS 
hic ~ 


the Bullard Man-Au-Trol V.T.L., Model 
75 a distinct advantage in the machin- 
ing and fabricating of various jet air- 


craft engine parts and assemblies. 


s, reports that 
t mac bh ning 
had to be 

yine ering 


With 


THE BULLARD COMPANY 
286 CANFIELD AVENUE + BRIDGEPORT 9, CONNECTICUT 





Please send me a copy of the 
NEW MAN-AU-TROL V.T.L., MODEL 75 CATALOG 
NAME 





COMPANY s POSITION 


ey 
BULL 
BRI 


ADDRESS 


‘ 


RD COMPANY 
GE tT 9 
TICUT 


P OR 
CONNEC 


ZONE STATE 
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FOR STATIONARY CAS TURBINE 


in machining... 


WHAT’S YOUR SCRAP RATE 
1. 3%?...5%?...10%? 





the only scrap in BROACHING is the chips! 


It may seem naive to remind you that all the machining skill is engineered right into the 
broach itself, and therefore you get no rejects when broaching by Lapointe! Lapointe 
Broaching is the one way to obtain repetitive accuracy to close tolerances, at a high 
production rate. (You can’t get this with any other machining method.) 


So if you want to reduce your scrap pile, we recommend that you think seriously of 
converting some of your operations to Lapointe Broaching. We can help you in this 
connection, because we are known as “Broaching Headquarters” — the oldest and largest 
company in the business! Another reassuring fact: We can take the responsibility for 
your complete broaching problem . .. we build the broaching machines, build the 
broaching fixtures, and make the broaches! 


We'll answer your inquiry promptly. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


























SRHE SINGLE RAM HORIZONTAL, ELECTRIC 


The Tool Engineer 





Made from steel of our own specifications, and 
ground by expert operators to designs con- 
ceived by our capable broach-conscious engi- 
neers, it is ‘only natural that LAPOINTE-made 
BROACHES are at the pinnacle of the broach- 
maker's art 


FOR AIRCRAFT GAS TURBINE 
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Lapointe pioneered the design and develop- 
ment of the now-famous “pine tree” broach, 
and is still far in the lead in producing all types 
of broaches for jet engines, and for turbines. 
We make broaches of every type: carbide- 
tooth, splines, rounds, flats, rectangular. 
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BROACH SHARPENER 


This efficient LAPOINTE machine for 
sharpening broaches is built in 3 
sizes: 60’’, 72’ and 80” capacity 
between centers. A different model, 
36” size, is designed for sharpening 
small surface broaches. Literature 
available. 














known to be the best in 
lo BROACHING 


VUE-7 VERTICAL SRVE SINGLE RAM DRVE DOUBLE RAM 
PULL-UP ELECTRIC VERTICAL, ELECTRIC VERTICAL, ELECTRIC 
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that’s your MF'D" 


He’s a TAP man Ps 
yo ur 


MORSE- 
FRANCHISED 


He’s a Complete DISTRIBUTOR 


tool man 





MORSE TWIST DRILL & MACHINE COMPANY, NEW BEDFORD, MASS. 


Subsidiary of VAN apron INDUSTRIES, eae 
Worehouses in New York, Chicogo, Detroit, Dallas, San Francisco + Buy to y phone fi our Morse-Franchised Dis: ond save ordering time 
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How Multiple Tooling with 
Carbides and Tantung Cast Alloy 
Can Reduce Machining Costs 


Surface Speed Dictates Choice of Tool 


HE boring and turning operations on tool steel pictured at 
the right illustrate the economies possible by correct use 
of both carbide and cast alloy cutting tools. 


To secure maximum production consistent with desired finish 
and tool life on the machine illustrated, the 8” O.D. is being 
turned at 450 surface feet per minute (215 RPM) with a V-R 
toolholder and throw-away carbide insert. This produces a 
boring speed of 112.6 SFPM on the 2” I.D. At this lower speed 
carbide tool life is drastically reduced by build-up, while H.S. 
steel tools fail prematurely because of excessive heat. 


As can be seen from the Tool Selector Chart below, the 
answer is to use V-R Tantung cast alloy for the boring opera- 
tion. The 112.6 SFPM is well within its cutting range. At this 
speed Tantung tool life is markedly superior to carbide or high 
speed steel. The reduction in regrinds and downtime results in 
higher production and major cost reduction. 


Vascoloy-Ramet manufactures a complete line of both carbide 
and Tantung cutting tools to provide maximum machining 
economy on any job. For complete details, call your V-R Repre- 
sentative or Distributor or write to V-R today. 





SURFACE SPEED TABLE and TOOL SELECTOR CHART 


VASCOLOY-RAMET CORPORATION 


General H.S. Steel Cutting Range GENERAL TANTUNG CUTTING RANGE General Carbide Cutting Range 
meray 40 | $0 | 60 | 70 | a0 | 90 | 100) 10 | 120/140 | 160 | 180 | 200 | 250 a00 | aso | 400 | aso | soo | gon fo 
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l—-HIGH SPEED STEEL—|*+——— TANTUNG >|<-—— CEMENTED CARBIDE ——> 
TO USE THIS CHART find the proper surface speed and refer to the work diameter columns 
at extreme right or left. The correct R.P.M. is shown opposite the work diameter to be turned. 
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Turning and boring normalized oil hardening Tool Steel 8” O.D. and 2” I.D. 





—— 


How to Calculate Surface Feet Per Minute FREE: Tool Selector Chart and Catalogs 
GIVEN from chart at left: 215 RPM is called for to turn 8” CHART. The complete, handy pocket 
O.D. at 450 SFPM size Tool Selector Chart shown on 
TO FIND surface speed of 2” I.D., use formula: the left hand page is available free 


SFPM = Dia. of work x .262 x RPM : : : 
or SFPM — 2 x 262 x 215 — 1126 on request without obligation. Send 
for your copy today. 


Operation | SFPM RPM! Tool | Comments CATALOGS Complete data on V-R 
Turn | | , Surface speed too fast for . 
8” O.D. 450 | 215 | Carbide | anything but carbide. Tantung cast alloy cutting tools, Car 
Bore | Surface speed too slow for bides and Toolholders is contained 
2” 1D. | carbide, too fast for high in separate catalogs available on 
speed steel. request 








112.6 | 215 | Tantung 











MANUFACTURERS OF 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


Vageolotjatinat Cogporation 


886 Market Street e Waukegan, Illinois V-R and TANTUNG are registered trademarks of Vascoloy-Ramet Corporation 


August 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-33 33 





DRILL, TAP, ann INDEX UNITS 
MAKE VERSATILE MACHINES 


mple 


4 e x@. 
Heres an" done 


of how/® 


At the left you can see how several different R-J 
ALL-MECHANICAL Drill, Tap, and Index 
Units have been mounted on a base-and-column 
structure to produce a complete automatic pro- 
duction machine tool. Each of the several types 
of units is made in a range of sizes, sufficient to 
cover the great majority of ordinary machining 
operations. The units are easy to mount and can 
be arranged horizontally, vertically, or at any 
angle as desired. The machine shown, for ex- 
ample, drills, taps, faces, counterbores, and 
performs a simple serration operation on a steel 
forging. If a design change in the piece should 
occur, the machine can be easily and quickly 
altered to handle any new requirements. R-J 
Units are all available separately, so YOU can as- 
semble or modify your own production machines. 


pam 
By, 


SELF. CONTAINED ORLA UMTS 
SELY COMTAINED TAP writs 
(WOR wmrTs 


POwtn FEED UmIys 


The whole story of R-} ALL-MECHANICAL Units is presented in 
full detail in this handsome and useful 43-page book — which is 
available FREE on request. Here you will find individual and fully- 
detailed specification sheets on all types and sizes of R-J ALL- 
MECHANICAL Drill, Tap, and Index Units. From this informa- 
tion, you can see exactly how any unit will fit any contemplated 
machine, and the capacity it has for handling various operations. 
In addition, basic wiring diagrams are furnished for all units, 
including interconnections for automatic sequence operations. ALL UNITS 
Finally, the book contains a score of outstanding examples of 
production machines that have been designed and built by AVAILABLE 
Rehnberg-Jacobson, showing many practical ways in which 
R-) ALL-MECHANICAL Units have been successfully used. for PROMPT 
DELIVERY 








REHNBERG-JACOBSON DESIGNERS, ENGINEERS 
MANUFACTURING CO. MANUFACTURERS AND 
ROCKFORD,ILLINOIS PRODUCTION CONSULTANTS 
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Write for this free new book- 
let. Bulletin BM-25 gives de- 
tailed dota and specifications 
that will enable you to decide 
for yourself how Bellows Air 
Motors will save you time and 
money. 


Address Dept. TE-856, The Bellows Co., 
Akron 9, Ohio. 


In Canada: Bellows Pneumatic Devices 
of Canada, Ltd., Toronto, Ont. 


~ “Tops i “CONTROLLED” 


An Cylinder Power 
the BELLOWS AIR MOTOR 


It’s as simple as ABC — “control” is the essential 
difference that makes Bellows Air Motors 

do a better job at lower cost than conventional 
air cylinders. 


In Bellows Air Motors control is an integral part 
of the air cylinder. There are no extra valves 

to buy — no complicated and cumbersome piping 
to install. The Bellows Air Motor is a complete 
power unit in itself. 


What does it mean in terms of 


M@ BETTER PERFORMANCE? 
Mm GREATER ECONOMY? 


It means instant action. The moment you shift the 
valve (either electrically or mechanically) the 
piston responds. No hesitancy — no chatter — 
no delay. It means simpler installation, easier 
interlock; “Controlled-Air-Power” fits in naturally 
with related machine movements. It means lower 
installed cost — lower maintenance costs, 

618-B 


The Bellows Co. 


AKRON 9, OHIO 
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Sidney Model 32 Dial-Master Engine or Tool 
Room Lathe equipped with Sidney Fluid 
Tracer : 





the SIDNEY FLUID TRACER HEAD 
30 OR MORE HYDRAULICALLY [iaummmewaetieinohasaa Amalie 
CONTROLLED PRE-SELECTIVE from the master piece or template 
SPINDLE SPEEDS to the cutting tool. It also controls 


the hydraulically actuated cross 


A revolutionary innovation and feed and the longitudinal move- 


presented as a “SIDNEY FIRST” 


as long ago as the Machine Tool ment of the Carteege. 
Show of 1947 .. . used regularly 


pega baal te PEE ced ggeo.. THE SIDNEY FLUID TRACER can be furnished in connection with 
ince. Gut only soenatly odtgted any size or model of SIDNEY LATHE. Small runs or quantity pro- 
by other lathe manufacturers . . . ductionrunsshow tremendous savings in cost per finished piece. 
a fitting tribute to SIDNEY pioneer- Changeover to standard lathe operation or back to tracer control 
ing and leadership. requires just a few seconds. No addition or removal of parts is 

necessary because the tracer motor may be turned off while the 


IT’S ‘‘SUPER’’ IN EVERY WAY lathe does standard lathe work. 


Look at what work you can turn with the SIDNEY FLUID TRACER 
SUPER SWIFT. ee attachment: 


SUPER ECONOMICAL... i, 


SUPER SENSITIVE! ZA. — Ai 
< ) Ken ~ 


é 


Write for new bulletins or ask for 


representative to cali ‘ae 4 / if 
( 


THE SIDNEY MACHINE TOOL CO. e SIDNEY, OHIO 


Builders of Precision Machinery since 1904 
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CUSHMAN iid 


sive (lick -abu 


CHUCK-ABILITY: The ability to SPEED your work 
. .. ELIMINATE fatigue . . . IMPROVE your products 
... and REDUCE your costs... .through design 
and selection of the right work-holding devices. 


Tae 


Typical Cushman Air Operated Chucks and Cylinders for repeti- 
tive machining operations permitting increased production at 
lower costs. 


the key to machining efficiency 


Today's repetitive manufacturing demands efficient and 
economical operation of high speed machine tools. Cushman 
Air Operated Chucks and Cylinders give you Chuck-ability 
with satisfactory performance under the punishment of constant 
day-in and day-out service . . . no loss of chuck or cylinder 
efficiency over a long service life . . . no air leakage problems 

. and the feature of quick loading and unloading of work- 
pieces at the touch of foot or hand. 


Chuck-ability is available to you in Cushman's complete 
line of manually and air operated precision chucks, designed 
and manufactured to meet today's high metal working quotas 
at lower production costs. 


—— 


Write today for catalogs fully describing Cushman Chucks. 
Or, should you have a particular work-holding problem, Cush- 
man can give you Chuck-ability in a special chuck, designed 
and engineered to your requirements. 


Www 


Sehdday, 


THE CUSHMAN CHUCK COMPANY °@ Hartford 2, Connecticut 


a world standard for precision 


CUSHMAN 
CUSHMAN CHUCKS a Product of ~ 
American Quality, Labor and Materials CHUCKMAN 


CHUCKS ne socerons SEE YOUR INDUSTRIAL DISTRIBUTOR 


manufacturers of: 


3CS55A Air Operated Chucks, Cylinders, and Accessory Equipment... The Cushman 
, Power Wrench ... Cushman Manually Operated Chucks and Face Pilate Jaws.. 











surest thing in measuring-— 


There’s never an argument when it 
comes to precision measuring tools. 
Just specify STARRETT and you'll 
please everyone in the shop — from 
the tool crib supervisor to the raw- 
est apprentice. 

But why stop with measuring tools 
when there are so many opportunities 
to get the same quality and dependa- 
bility in so many other Starrett prod- 
ucts? Did you know, for example, 
that Starrett makes the world’s most 
complete line of dial indicators and 


dial gages? Or that Starrett is among 
the largest producers of hacksaws, 
hole saws, band saws and band 
knives? Or that Starrett makes pre- 
cision ground die and flat stock in 
over 1000 sizes? 


Your Industrial Supply Distributor 
stocks the complete Starrett line. He 
can give you prompt, dependable 
service to match the quality and de- 
pendability of Starrett products. It 
pays in sO many ways to specify 
Starrett. 


NEW CATALOG No. 27 


Shows the complete Starrett line. Ask your Industrial Supply Distributor or write for 


free copy. Address Dept. fF, 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 


40 FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


The L. S. Starrett Company, Athol, Massachusetts, U. S. A. 


IND MEASURING TOOLS AND PRECISION INSTRUMENTS 
INDICATORS «+ STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS . MOLE SAWS BAND SAWS BANO KNIVES 


INDICATE A-8-40 


HAND MEASURING TOOLS 
AND PRECISION INSTRUMENTS 
The nome Starrett on a tool guarantees 
accuracy, fine workmanship and complete 
dependability. 


DIAL INDICATORS AND GAGES 
Standard for quality and dependability— 
a complete line for every gaging or pro- 
duction inspection application. 


HACKSAWS, BAND SAWS, 
BAND KNIVES 
Precision made and production proved for 
top performance, uniformity and maximum 
cutting economy. 


Pi 

PRECISION GROUND DIE STOCK 
AND FLAT STOCK 

Now over 1000 sizes — air, oil, oil and 

water and water hardening types. “Just lay 

it out and saw it out.” 


—y 


The Tool Engineer 
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HYDRAULIC CONTROL VALVE 


~— 


ROTOCAST HYDRAULIC CYLINDER 
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! 
| 
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in 


Set 250 p.-s. i 


PRESSURE RELIEF VALVE 


Write for FREE copy of "Circuit Rider” 
booklet. It explains the above circuit 
plus many others. 


HYDRAULIC POWER UNIT 


YOUR DEPENDABLE "'SINGLE SOURCE'' ° " P 
FOR AIR OR HYDRAULIC EQUIPMENT Yes, from the simplest to the most complex circuit and for 


dependable well-designed equipment . . . it's Logan. Your 

“Single-Sourgé’ supplier of air and hydraulic equipment. 

Lo Eliminate fnultiple-source buying. With Logan you get... 

un OG ae ONE-SOURCE manufacturing . . . ONE-MANUFACTURER 
responsibility . . . ONE-ORDER purchasing. 





. oS 
Ser, wos 


MEMBER: Natl. Mach. Tool Builders’ 
Assn., Natl. Fluid Power Assn. 


Cyan 


Properly Designed . . Properly Equipped By Logan 


LOGANSPORT MACHINE CO., INC. 
839 CENTER AVENUE, LOGANSPORT, INDIANA 
Please Send Copy of Catalog: 
[J 100-1 Air Cylinders [1 100-5-1 Ultramation —[[] 200-2 Rotocast Hyd, 
C] 100-2 Mill-Type Air Cylinders rs 
Cylinders (1 81 Presses C) 200-3 Hod Sestes 
100-3 Air-Drauli Facts of Life a . 
0 Cylinders. f ee Sure-Flow ms vie. Valves 
C) 100-4 Air Valves Pumps 70-1 Chucks 
0 10045 Logesomne (2 200-1 Hyd. Power apc Booklet 
TO Cylinders Units rcuit Rider 
NAME TITLE. 
COMPANY 


ADDRESS — 
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A NORTON TYPE CTU SEMIAUTOMATIC CYLINDRICAL GRINDER. The fastest, most economical and versatile grinding machine 


of its type. One-lever control of the automatic grinding cycle reduces the operator’s duties to loading and unloading. Both the 
6” and 10” Type CTU’s are available as semiautomatics or as plain machines. 


Norton Type CTU Cylindrical Grinders 
are packed with 
features for... 


Production line and job shop users report that Norton 
6” and 10” Type CTU cylindrical grinders have doubled 
and tripled production, replaced several machines and 


eliminated costly extra ope rations. 


That’s because of the many _ time-and-work-saving 


**Touch of Gold” features standard and auxiliary — 


available with these grinders. 


Some of the expertly automated auxiliary features are 


described here. Check them carefully — and figure their 
value to your own cylindrical grinding operations. And 
remember: only Norton offers you such long experience 
in both grinding machines and wheels to bring you the 
**Touch of Gold” that helps you produce more at lower 
cost. For further facts, see your-Norton Representative, 
or write to Norron Company, Machine Division, 
Worcester 6, Mass. In Canada: J. H. Ryder Machinery 
Co., Ltd., Toronto 5. 


The Tool Engineer 





RAIL TYPE 

THE SWIVALIGN* ELIMINATES CUT-AND-TRY. 
Another Norton “Touch of Gold” development 
for faster, better, lower cost grinding. The 
SWIVALIGN Dual Electric Indicator, available for 
Norton cylindrical and universal grinders, enables 
operators to adjust.the angular positions of swivel 
tables quickly and accurately, eliminating the usual 
cut-and-try guesswork. Featuring positive re- 
sponse and easy operation, this accurate instru- 
ment saves grinding time and money. 


ee t 
7 AAS 


TURRET TYPE 
YOUR CHOICE OF AUTOMATIC LOADING DEVICES. Two types of 


Norton automatic loading devices are obtainable with 6” and 10” 
Type CTU semiautomatic grinders. The rail type loader is designed 
to handle a variety of small shafts. The turret type loader handles 
workpieces which must be chucked. Thanks to their steadily paced, 
automatic operation these Norton-developed loading mechanisms 
can be adapted to full automation. Or, they make it possible for one 
operator to tend a battery of machines, speeding production and 
cutting unit costs day after day. 


NORTON 


WHEEL HEAD MOUNTED AUTOMATIC TRUING OF- GRINDERS and LAPPERS 

FERS BIG ADVANTAGES. A Norton automatic truing 

device, as shown here on a Type CTU grinder, quickly ° Gdlaking better products. . fomake your products better 
repays its original cost. It speeds up production, in- 

creases wheel life and increases diamond life. Also, it 

decreases the skill and effort required with hand truing. District Offices: Worcester *« Hartford « New York Area, 
Operation is extremely simple. Once the original set- Teterboro, New Jersey + Cleveland « Chicago « Detroit 
tings are made, all you do is push a button. Then the ; 
diamond automatically makes its round trip across the 

wheel face, at pre-determined speed and feed. Easy. ad- 


jJustments assure correct settings for each job... *SWIVALIGN — Norton trade name for Dual Electric Indicator for accurate measurements 
Another step forward in automatic grinding! of swivel table adjustment. 
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Mechanize 
Hand 
Operations 


THE JOB — Drill and ream four holes 
on the face and two ends of auto- 
matic transmission valve body. 

THE SETUP — Three No. 2 self-con- 
tained deep hole units with 2-spindle 
multiple heads and a 5-station hy- 
draulic indexing station. Production: 
up to 120 pieces per hour. 


LELAND- Speczal 
GIFFORD 


THE JOB — Drill and ream two .750/.751 dowel holes 
in 4 and 6-cylinder engine blocks. 

THE SETUP — Two No. 3 self-contained units with 2- 
spindle heads mounted on a special base with work 
holding and positioning fixture. 


Drilling 
Machines 


THE JOB — Drill and ream 9 holes in one face and 2 
deep angular holes in one side and one end of a con- 
trol valve housing. 

THE SETUP — One No. 3 and two No. 2 self-contained 
units with multiple heads vertically mounted over a 
2-station automatic indexing table. 


Contact the office nearest you for help with your drilling problems. 


CHICAGO 45 NEW YORK OFFICE 
a 2515 West Peterson Ave. 75 South Orange Ave. 
DETROIT South Orange, N. J. 


Drilling Machines 


WORCESTER 1, MASSACHUSETTS, 


U. 


10429 West McNichols Rd. LOS ANGELES OFFICE 
CLEVELAND 22 2620 Leonis Bivd. 
P.O. Box 853 Vernon 58, Col. 
INDIANAPOLIS 6, P. O. Box 1051 


S.A ROCHESTER 12, P. O. Box 24, Charlotte Station 
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TIMING -BELT 
J DRIVE PULLEY 


How a plant engineer 


U.S. POWERGRIP 
TIMING BELT 
FA 


made this press 
deliver a 


FLAT 


better punch 


FLYWHEEL 
4 


To eliminate severe belt slippage and consequent burn- 
ing of belt (at point A) when 5 h.p. motor was started, 
the conventional pulley and belt p rte from the motor 
shaft were replaced with a grooved pulley and a U.S. 
PowerGrip “Timing” Belt driving the flat flywheel. The 
positive engagement of the “Timing” Belt eliminated 
slippage on the motor pulley completely. The slight 
remaining slippage is now dissipated over the much 
greater area of the flywheel. Result: Flywheel gets up 
to speed without burning the belt, thereby reducing 
maintenance and downtime costs. 


This is one more example of the U.S. PowerGrip “Tim- 
ing’® Belt’s ability to simplify and improve a power 
transmission unit .. . one of the reasons why the inven- 
tion of this belt was recently awarded the Franklin In- 
stitute’s Edward Longstreth Medal for “Invention of 
High Order.” 

Whether it’s a plant conversion or original equipment 
design problem, U.S. PowerGrip “Timing” Belts offer 
the plant and design engineer all these advantages: 


Mechanical Goods Division 


« no slippage, no take-up—allows short centers, high ratios. 
« absence of metal-to-metal contact —eliminates need for 
lubrication and housing devices. 

¢ handles speeds up to 16,000 F.P.M. or so slow as to be 
imperceptible to the eye. 

¢ close to 100% efficiency. 

« imbedded with steel cables for high tensile strength. 

e constant angular velocity. 

These belts—plus expert engineering service —are ob- 
tainable at “U.S.” power transmission distributors, at 
any of the 28 “U.S.” District Offices, or by writing us at 
Rockefeller Center, New York 20, N. Y. © 
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nnouncing...the First 


OURAULLUG 


Flame tests prove its fire-snuffing ability 








This photo shows the instant 
combustion taking place when 
a conventional hydraulic oil of 
mineral oil type is atomized over 
a Bunsen burner. 


In this photo, Shell Irus Fluid 
902 replaces the mineral oil. 
Note that there is no ignition. 


SHELL IRUS FLUID 902 


The Tool Engineer 








Photo courtesy 
Hydraulic Press Mfg. Co., and MACHINERY 
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Oil-Base fire-resistant 








HUME 














Avres THREE YEARS of intensive research, 
field application and evaluation, Shell Irus 
Fluid 902 is now commercially available for 
use in industrial hydraulic systems. While its 
cost is far lower than other fire-resistant fluids, 
its performance is comparable. 


No major modification of equipment is 
necessary. Shell Irus Fluid 902 is a special 
formulation containing no corrosive ingredi- 
ents... no adverse effect on seals or fittings. 


SHELL OIL COMPANY 


50 WEST 50 STREET, NEW YORK 20, NEW YORK 


100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA SS 











It is a direct replacement for hydraulic oils 
now in service. 


Noncorrosive, and nonrusting. Steel and 
copper panels immersed in Irus Fluid 902 for 
one week at 160°F have shown no significant 
signs of corrosion. Rusting has not been a 
problem in long-continued field tests. _ 


This is an efficient fire-snuffing hydraulic 
fluid that can be widely used. Send coupon 
for details. 


SHELL Or, COMPANY 
50 West 50th St. or 
New York 20, N. Y. 


100 Bush St. 


Shell Irus Fluid 902. 


Name 


San Francisco 6, Cal. 
Please send me test data and information on 





Company 




















Address 
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MEASURE 


The science of: measure plays an important role 
in the inventive genius of man . . . from the proper 
assembly of the simplest kitchen gadget to the com- 
plex construction of the record-holding “United 
States”. 


Bath gages . . . a tool of this science . . . are 
preferred by leading manufacturers for dependable 
part inspection because of the extra ingredient of 
built-in quality and precision that assures CM.... 
* controlled measure! 


Whether it’s Bath cylindrical plug or thread, 
ring or reversible gages — they’re precision-made to 
exact specifications for accuracy and long wear-life. 


The fit of component parts is no better than the 
degree of controlled measure . .. why not let a Bath 
representative improve your gage performance. 


JOHN Batn & CO. Inc. 
28 Grafton St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES @ GROUND THREAD TAPS 
INTERNAL MICROMETERS 
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sella ; 

Probably the largest plastic tool ever made, this master gauge 
checks alignment of the entire upper front window area on the 
Lockheed Hercules C-130, first U.S. prop-jet transport. Pres- 
surized fuselage demands tight, accurate fit between sections. 
Gauge shell is laminate of glass cloth and compounds based on 
BakELITE Brand Epoxy Resins. Frame is normalized steel, 18 feet 
wide, 14 feet deep, 9 feet high. Compounds used are produced 
by Rezolin, Inc., Los Angeles 45, Calif. 


Plastic tools 
vet bigger 


¢ 
§ 


Regardless of size, plastic tools can 


perature without pressure. They 
mean big savings where model 


quickly harden with minimum 
| 


changes are fast and frequent. 
Metal and plastic products alike 
can be formed with epoxy com- 
pounds. Based on Bake.ire Brand 
Epoxy Resins, these liquid com- 
pounds speed tooling operations be- 
cause they're easier to work with. 
They can be formed at room tem- 


BAKELITE COMPANY, 4 Division of Union Carbide and Carbon Corporation [ij 30 East 42nd Street, New York 17, N. ¥. 


shrinkage. Finished tools have excel- 
lent dimensional stability, mechani- 
cal strength, and light weight. That's 
why so many jigs, Keller models, 
spotting racks, and checking fixtures 
are being made from glass cloth and 
“Rezolin” compounds based on 
BAKELITE Epoxy Resins. 


EPOXY RESINS 


The term Bake .iTe and the Trefoil Symbol are registered trade-marks of UCC 





here’s fully automatic precision 
turning and boring 


This Model 37 New Britain is a down-to-earth money- 
making application of automated machining—made 
practical by automatic loading, plus high-spindle 
speeds, plus multiple-spindle production, plus auto- 
matic gauging, plus automatic adjustment of each tool. 
These modern machines, with or without automatic 
controls, will enable you to make simple work of tough 
jobs involving such operations as step turning, step 
boring, boring and facing, turning and facing, groov- 
ing, recessing, chamfering or generating contours. The 
New Britain Machine Company, New Britain-Gridley 
Machine Division, New Britain, Connecticut. 


Available in a complete line of horizontal, 
vertical and double-end models. 


Model 37 
Precision Boring 
Machine 
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Test Machine 


Transmission-Case 
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; CALL ON w.F.& JOHN BARNES 
.e + « SPECIAL TWO-FOLD COORDINATED 
SERVICE SOLVES PROBLEMS QUICKLY 





cia | More and more production executives than ever before are 
Me AB! 2 today turning to Barnes for help in designing and building 
Storage Conveyor specialized automation equipment. With 80 years of prac- 
tical machine building experience, Barnes have been called 
upon to design and build hundreds of different types of 
automatic handling and special processing equipment as 
well as special high production machine tools. Now, to 
better serve demands and help you solve automation prob- 
lems quickly, Barnes offers a two-fold coordinated service: 



































COMPLETE PRODUCTION-LINE ENGINEERING 


If you are planning new production-line methods for either 
automatic or semi-automatic operations, an experienced en- 
gineering staff is available to work with you. The detailed 
plans and proposals submitted for your consideration can 
a Se “% be depended upon to provide you with the latest in automa- 
Inspection Machine tion engineering and the very best of proven mechanical, 
hydraulic, and electrical actuation. Ask for a free survey 
of your problems early in your planning program. 


DESIGNING & BUILDING SPECIALIZED UNITS 


Designing and building specialized, individual units to suit 

your specific needs is a separate, additional service. Where 

required, electrical, mechanical, hydraulic, fixture, and tool 

engineers work together as a team. All efforts are closely 

coordinated with complete manufacturing facilities to save 

you time and eliminate divided responsibility. As illustrated, 

Metal Fastener this service covers hundreds of different types of automatic 

Assembly Equipment processing and work-handling units that are today profitably 
serving a wide range of industrial needs. 


ANALYSIS OF METHODS — Call on Barnes engineers today 
for a practical solution to your automation problems. Or, 
ask for an analysis without obligation. 


AUTOMATION SECTION 


Electrical Controls 


unl Gadeater Sedans . : S. WATER ST. ROCKFORD, ILLINOIS 


Builders of Better Machines i 1 42 SPECIAL MULTIPLE SPINDLE MACHINE TOOLS ° SPECIAL 
Gad Equipment Since we PROCESS EQUIPMENT * SPECIAL ELECTRICAL CONTROLS 
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ROTARY SWAGING 


produces precision work 


Tolerances of + .001” and bet- Advantages of Rotary Swaging— 
ter can be produced by Torring- 1 A . 3 j . 
ton Rotary Swaging Machines— Savings in material — ee 
and with an improved, highly burnished finish! chipless—shapes the work instead of 
This firing pin was swaged to a tolerance of + .001”, compared cutting metal away. 
to a tolerance of + .003” when the part was turned. The switch to 2 Savings in labor—swaging can be done 
swaging eliminated ironing marks which had caused hardened by unskilled labor. 
pieces to break. No breakage was encountered after swaging. 3 improved products—swaging improves 
Precision work can be performed rapidly with swaging in many grain structure, tensile strength, resiliency 
different operations including reducing, tapering, pointing, sizing, and finish. Produces work accurate to 
bonding, forming inside contours or threads. , 


= .001” and better. 

Send for our informative booklet on Torrington Swaging Ma- Write for new catalog — It de- 
chines, or ask to have a technical representative call to show you scribes swaging benefits, covers 
how you can benefit from rotary swaging. ication of @ avunee, and Glen 

THE TORRINGTON COMPANY specifications of Torrington’s new 

Swaging Machine Division . streamlined Rotary Swaging Ma- 

444 North Street, Torrington, Conn. chines. Ask, too, to see our new 
motion picture en swaging. 


/qj\) TORRINGTON 5.747” MACHINES 


/ 


Makers of Torrington Needle Bearings 
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compare with the standard 


...in high speed steels 
the standard’s REX 


Ever since grandad’s day, Crucible’s REX® high 
speed steel has been the standard by which all other 
high speed steels are compared. And now the qual- 
ity and uniformity of REX are even better, thanks 
to improved manufacturing techniques at Crucible. 

Don’t take our word for it. Prove for yourself 
how REX leads in structure, uniformity, response 
to heat treatment, and fine tool performance. 

Ask for REX at your nearby Crucible warehouse 
— or order it through prompt mill shipments. And, 
for a list of available data on all Crucible special 
purpose steels, write now for a free copy of the 
“Crucible Publication Catalog”. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


ICR U C | ik LE} first name in special purpose steels 


Crucible Steel Company of America 
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Gardner-Denver...Serving the World’s Basic Industries 


New 


tool balancers 
boost production... 
relieve fatigue 


Seven new Keller Tool Balancers 
designed to increase production 

. reduce fatigue . . . prevent 
tool dropping damage. Three 
models for light suspension of 
screw drivers, nut setters, drills, 
tappers. Four models for heavy- 
duty balancing in 20—30—40— 
50 lb. capacities. 


LONG SERVICE—oilless alloy 
bronze bearings. 


ADJUSTABLE CABLE STOP— 
shock-resisting bumper. 


* 

* 

% CABLE GUIDE—keeps proper 
position on drums. 

* 


STRAIGHT-LINE PULL— 


eliminates excessive wear. 


Many other features. Ask for Cata- 
log Section 65. 


GARDNER - DENVER 


KELLER TOOL division, Grand Haven, Michigan Grog 8/ 
THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS ; 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
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PRECISION PETE SAYS: 
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Thompson Type 2F 


8° x 10° « 24” surface grinder 
“IN POSITION" ? 


WHEEL 
TRUING 


MANUFACTURERS 
OF THE WORLD'S 
MOST COMPLETE LINE 


OF SURFACE GRINDERS 


Thempson 


' WRITE TODAY FOR -DESCRIPTIVE DATA 


SURFACE 


Grine ers 


Copyrieht 1956 The Thompson Grinder Company 


THE THOMPSOC 





Made with MAGNESIUM 


A FEW POUNDS make a big difference when jigs have to be moved manually several times an hour. 


MAGNESIUM FOR LOW-COST TOOLING 


Lightweight magnesium tooling plate costs 


less to buy, less to fabricate and less to use 


¢ COSTS LESS TO BUY—Jigs and fixtures made with mag- 
nesium cost you less in every way. Magnesium tooling 
plate costs less than commonly used lightweight tooling 
materials. 


e COSTS LESS TO FABRICATE—Magnesium jigs and fixtures 
are easy and economical to build, too. The reason is that 
magnesium tooling plate is easy to machine, easy to weld. 
It has guaranteed flatness, excellent dimensional stability 


and freedom from porosity. 


® COSTS LESS TO USE—Handling costs are also lower when 
you use magnesium tooling plate. Magnesium weighs one 
fourth as much as steel and only two thirds the weight of 
aluminum. By making your jigs and fixtures with light- 
weight magnesium you'll increase worker efficiency and 


reduce lost-time injuries. 


For more information about magnesium ‘tooling plate 


contact your nearest supplier of Dow magnesium, or 


write THE DOW CHEMICAL COMPANY, Midland, Michigan 


Dept. MA 371L-1. 


AVAILABLE FROM STOCK AT: Copper and Brass Soles, Inc., Detroit, Mich. «¢ Fullerton 
Steel and Wire Company, Chicago, IIL * Hubbell Metals Inc., St. Louis, Mo. * A. R. Purdy 
Co., Inc., Lyndhurst, N. J. ¢ Reliance Magnesium Company, Los Angeles, Calif. © Vinson Steel 
and Aluminum Co., Dallas, Texas. 


you can depend on DOW MAGNESIUM 
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Ready to start threading opera- 
tion, clutch slightly engaged at C. 


Instant engagement 
at full contact... Fast 


kick out clutch... No spring 


Instantly engaged to full contact plungers to wear or break... 

between A and C as soon as tap No small screws to work loose! 

or die engages work. i : : - 
Available with shanks of from 5” to 142 
in releasing and non-releasing types as well as 
releasing die holders for acorn dies. 


Send for new 
R and L TOOLS 
catalog 1825 Bristol Street, Philadelphia 40, Pa 


AR wk TOC ILS 


1825 BRISTOL STREET + PHILADELPHIA 


(C0 Send new catalog 
(CD Please have representative call. 
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NEW-a complete line of 


socket screw products | 


HOW NYLOK® LOCKS: 


BEFORE ASSEMBLY. The nylon pellet projects slightly beyond male 
threads. When assembled, female threads will be impressed into it. Pellet 
locks effectively whether the screw is seated or not. 


58 


AFTER REMOVAL. “Plastic memory” of pellet has expanded impressed 
threads to greater diameter than screw threads. Screw can be used 
repeatedly. In use, “memory” keeps threads tightly locked. 


The Tool Engineer 








self-locking UNBRAKO 
that won't work loose 





They simplify design and 
save production time 


UNBRAKO socket screws are now available 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu-- 
tion to the problem of making screws 
self-locking. 

An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
wil not eee See head ' Standard Socket shoulder screws. Standard 

You save production time when you build reer bye a ia his oi 
products with self-locking UNBRAKOs. And 
you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock- 
washers under screw heads are no longer 
necessary. Costly wiring of cross drilled 
heads is eliminated. So are cotter pins and 
complex multiple set screw installations. 

Self-locking UNBRAKOs are completely re- 
usable. They have uniform locking and 
installation torques—with no galling or seiz- 
ing on mating threads. They successfully 
withstand temperatures from —70° to 250°F. 


And. on properly seated screws, the pellet Socket pressure plugs. Standard Socket set screws. All standard point 
. . sizes Vie to 1% in. types. Standard sizes #6 to 1 in. 
acts as a liquid seal. 





Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and 
materials. See your authorized industrial 
distributor. Technical data and specifica- 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., 
Jenkintown 37, Pa. 


*7.M. Reg. U.S. Pat. Off., The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


Flat head socket screws. Standard Button head socket screws. Stand- 
JENKINTOWN PENNSYLVANIA sizes +6 to % in. ard sizes #6 to % in. 
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with 5 optical microscopes 


VERSATILITY ACCURACY 
Optical settings for operations in all planes 


and compound angles . . . Equally suitable 
for tooling, short-run or production work ... 


Overall accuracy of .0002” 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%” x 32%” 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 
OPTICAL CIRCULAR 
DIVIDING TABLE 


Direct readings of 1 sec. 











(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP. 
All sides of the work piece except the 
mounting face machined in one set-up. * Guaranteed service by factory trained staff 
* Engineering staff available for consultation 
* Spare Parts in New York stock 


* Your operators trained 
SEE THIS So Sea 
now in wide use in leading Aircraft an 
VERSATILE MACHINE 


Manufacturing Plants throughout the United States. 


IN OPERATION Nomes ovailable upon request 


at our New York 
or Cleveland Show 
Rooms. Write for 


Complete descriptive vi = = i . 


literature and prices L. 
to Department 21. > @olol a me. mi isalelela miter 
Catalogues on =e 


additional production 
: 475 Grand Concourse, Bronx 51, N. Y. 
equipment also 


5 OPTICAL MICROSCOPES 











A Division of Machinery Builders, Inc 





available on request. ver 20 years experience in designing & | 


Phone: MOtt Haven 5-0900 
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Special Cutting Tests OF DEPENDABLE QUALITY 


The Detroit Reamer & Tool Co. Plant is S 

equipped with the finest in modern machinery acne “nee 
and inspection facilities to provide you with 

the ultimate in precision tools. Our Engineer- , 

ing and production personnel with 35 years 

of empirical knowledge behind them are 

completely qualified to expertly handle 

your tool needs. 


&. 


, Fe . 
TAG? 4? CENTERS with Replaceable Carbide Tips 





Grip-Tip Centers are designed to sub- 
stantially reduce your replacement costs 
and machine downtime for regrinding 
or replacement of worn or chipped 
centers. 


Male or female tips are inserted or 
removed from tool steel holders by 
simply turning clamping screw ... you 
save replacement time. 

The life of Grip-Tip holders is practi- 
cally unlimited . . . only the tips are 
reground. Also, double end tips are 
relatively inexpensive ... they reduce 
tool and inventory costs. 





It takes but a minute to remove and replace tips 
» » » machine tool downtime is less with Grip-Tip. 


CIRCULARITY GRINDING ATTACHMENT 


(Patented) 





Circularity-Grinding Attachment illustrated 
permits your own tool makers to quickly and 
easily answer your production requirements 
for new cutting tools. With this attachment, new 
cutting tools can be quickly cut from raw stock, 
old tools converted to meet new requirements 
or standard tools reground to your specifica- 
tions. The Circularity Grinder is of inestimable 
value when emergencies exist, demand for a 
new tool is urgent or production lines must be 
kept running. With this attachment in your shop 
you eliminate delayed deliveries. 


BIRMINGHAM, MICHIGAN 


[ 
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Madison Men 


EE 


¥ 


BORING. For rough boring, MADISON Roughing 
Bars are available in sizes to properly handle the com- 
plete range of MADISON Rough Boring Cutters. 
Only MADISON features Free Cutting Action and 
One-Screw Adjustment. 


SEAMING. For finishing a hole to size with close 
tolerance and good finish, use the MADISON Ream- 
ing Tool. The MADISON features of Interchange- 
ability, Adjustability and Controlled Float are inher- 
ent in every MADISON Tool. 


DEEP HOLE DRILLING. For producing truer, more 
accurate, finer finished holes, in one operation from 
the solid through gun-drilling techniques, use MADI- 
SON Deep Hole Drilling Tools. Unexcelled for both 
deep and shallow drilling applications. 


CPANNING. Where relatively large diameters are 
to be produced from solid stock, use MADISON 
Trepanning Tools. Through solid-core removal, fast- 
er cycle time, saving of material and reduction of 
horsepower requirements are realized. Depth of hole 
is unlimited. 


LLER BURNISHING. To obtain a mirror-smooth 
burnished surface in any cylindrical bore, regardless 
of length, use MADISON-FAESSLER Roller-Burnish- 
ing Tools. Micrometer adjustment. Self feeding. 
Quick, simple operation. 


AGING. For checking the accuracy of the hole pro- 

duced, use MADISON Adjustable Boregages. Sets 
available in individual combinations or to cover the 
complete range of holes. Speeds gaging operation, 
cuts gage inventory cost. Ease of setting provides for 
rapid change in size or tolerance. 


Write today for literature on 


cover every 
phase of 


~ © Inner Diameters 

















for Diameters 3/,” and u 
/4 


“inner diameters are our business” 


Madison Adjustable Boring and ‘ P 

Reaming Tools, Deep Hole Drills, Zz MANUFACTURING CO. 
Trepanning Tools, Adjustable | : INDUSTRIES INC. 
Boregages, and Faessler Roller- ’ -FAESSLER TOOL CO. 


Burnishing Tools. 


DEPT. TE, MUSKEGON, MICHIGAN 
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The problem was to check many small calculating 
machine parts averaging about 13 critical dimensions 
for each with shapes mostly complex. With carefully 
engineered mechanical gages, inspection time aver- 
aged 50 seconds each. Optical gaging on a Kodak 
Contour Projector brought the average down to 12 
seconds. 


Inspection of incoming precision shafts took 10 to 15 minutes each by 
mechanical gaging— involved concentricity, diameters, shoulder loca- 
tions, and other tough-to-measure dimensions to tolerances of .0002”. 
Doing the work on a Kodak Contour Projector cut time to 2 to 3 minutes 
per shoft. 


Spacing the parallelism of a special 
tuning condenser for electronic test 
equipment had to be held to very 
close tolerances. “Use of the Kodak 
Contour Projector,” the company re- 
ports, “permits economical measure- 
ments of parallelism to an accuracy 
impossible to obtain by other meth- 
ods.” 


On a flexible rubber-like part, rejects ran as high as 
30%. By using a Kodak Contour Projector to measure 
the parts and then plotting results by statistical qual- 
ity control methods, production changes were made 
that resulted in rejects dropping from 30% to less 
than Y% of 1%. Optical gaging eliminated distortion 
of the part while gaging, and proved 4 to 5 times 
faster than usual methods. 


One instrument inspects these varied parts 
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Here is another economy optical gaging can 
provide: switching from one part to a second 
part requires only a change of chart and fix- 
ture. You still use the same basic instru- 
ment. And with a Kodak Contour Projec- 
tor, the variety of parts you can check is 
almost without limit. Here’s why: 

1. Capacity—Screen size on an optical 
comparator does not restrict the size of 
parts you can handle, for multiple-posi- 
tion fixtures allow the handling of parts 
larger than the screen itself. What’s 
important is the staging area—and 
Kodak’s unique relay lens provides 
uniform ample clearance regardless of 
magnification. The distortion-free im- 
age lets you measure anywhere on the 
viewing screen. The choice of lenses, of 
horizontal or vertical projection, and 
of surface or shadow illumination gives 
you the greatest possible flexibility. 

2. Ease of operation—Kodak Contour 


Projectors are designed for maximum 
speed and minimum operator training. 
The bright screen image reduces fa- 
tigue, lets you use the instrument in 
normal room light. Images are erect 
and unreversed at all magnifications. 
Finger-tip controls are within conven- 
ient reach of the operator. 

. Optical stability—The adjustment-free 
optical elements on Kodak Contour 
Projectors eliminate the need for oper- 
ator adjustments. Rigidly mounted 
lenses and mirrors maintain alignment 
and position. Rugged construction 
withstands rough and heavy use. 

Whether you are now using optical gag- 
ing or just considering it, you should have a 
copy of the booklet, “Optical Gaging with 
Kodak Contour Projectors.” It gives com- 
plete details on Kodak optical gaging equip- 
ment and how it can work for you. Write to 
Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Here’s more proof that 


KENNAMETAL 


K/H 


is the best carbide 
cutting grade.. 
¥ for high velocity machining 


vY for cutting heat-treated and 
high tensile steels 


“a _t0- ° ” a Use Kend . ; 
Hard-to machine steel part finish aint paen Nesting vile turn-over inserts ( 
bored 4 times faster with better cost per cutting e _— 200 tools)... for came 
dimensional control and better finish 


a 
OPERATION: Machine component of forged 


high ickel-chromium-tungsten content finish . 
bored on 4 62" King Boring Mill to size 38” K7# produced 8 to 12 times more 
diameter by 2314” long, with a 014” feed and pieces at twice the speed 


i¢/' depth of cut. 
OLD TOOLING - Results: A special brazed OPERATION: A machine tool manufac- 


shear tool with a competitive carbide, operating turer ran this operation on 980 Brinell 
at 70 sfm, became very dull and produced only a Hy-ten B-3X steel, with a 021” feed and 
fair finish with a slightly tapered bore. y%" depth of cut. 


WITH K7H Results: A K7H cutting insert on OLD TOOLING Results: Brazed tools 
a Kendex KSBL Holder, operating at 300 sfm using 4 competitive grade of carbide, 
(four times faster than with the previous competi- operating at 210 sfm, cut only 2 to 3 
tive carbide), showed very little wear and pro- pieces per grind. 


vided an exc lent finish with a strat ht bore. ' 
zn excellent finish with @ S708 WITH K7H— Results: K7F snserts on a 
Kendex Holder, averaged 25 pieces per 


cutting edge operating at 500 sfm. 


Plunge and rough cutting ke aoe 

- above results a e. 

heat treated steel of Kennametal Grade K7H pm ae ak 
ob after job. 


K7H has ph ; 
OPERATION: Plunge and rough turning 4 heat- that of pd nace strength (three times 
treated 1045 steel cylindrical machine part, oper- tures), top aaa even at high tempera- 
ating at 350 sfm, with a 024" feed and %@''to yw" resistance to wear a shock plus unusual 
depth of cut. Aes hard-to-machine sehen eet Try it on 
OLD TOOLING—Results: Carbides previously $e tool engineer will ~ge jobs. 
used produced only 30 to 35 pieces per cutting el on Why not call him glad to 
edge. an METAL INc., Latrobe, Pa ose 
WITH K7H—Results: A KTH throw-away type ee 
insert in a Kendex tool produced 110 pieces per 
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chine for optimum 

plant producing this type © v 
cufcient yolume. 


For instance: large metal gaskets 
large refrigerato® compressor discs 
«miscellaneous isc i rk 
_-specialize 

and mold 


All the features and uses of 
this machine would qll a pook. 
They 4°: and we have it. Just 
ask for Booklet Py |) on 
The Monarch achine Tool 
Company: janey> Ohio. 
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First with Vertical MG Sets—TOCCO 


In 1943 TOCCO designed and built the first vertical motor-genera- 
tor sets for furnishing hi-frequency power for induction heating 
applications. Now with thirteen years of continuous production 
experience, we are far and away the world’s largest supplier of 
these units. 


Advarrtages of TOCCO Vertical MG Sets 


The large TOCCO vertical type motor generator set has numerous 
advantages over conventional horizontal type sets. Vertical con- 
struction permits the use of very large bearings and also minimizes 
the hazard of major damage to the set in the unlikely event of a 
bearing failure. Longer bearing life is achieved due to lower pres- 
sure and uniform loading of the bearings. Maintenance is greatly 
simplified because the rotor can be 
removed vertically with a simple hoist. 
Anti-vibration mountings between the 
base and the MG rotor-stator assem- 
bly practically eliminate vibration. 
No special foundations are needed. 
Lastly, TOCCO’s vertical design cuts 
necessary floor space to less than one- 
half the area required by horizontal 
motor-generator sets. 


Only Time-Tested 
Vertical MG Sets—TOCCO 


There are over a thousand TOCCO 

vertical MG sets in actual service 

TODAY—more than all competitive 

i | i , i ; 

horizontal makes combined. Write TOCCO Vertical MG 

F us for descriptive bulletin giving full ents ace evaltaliie iadinan 
Typical rotor for ; ™ 350 KW - 
TOCCO bigh foes details on the advantages and con up to 350 KW and fre 


quency motor gen- struction details of TOCCO Vertical Se coe 
erator set. : MG Sets. 

















NEW FREE THE OHIO CRANKSHAFT CO. 
l BULLETIN Dept. G-8, Cleveland 5, Ohio 


Please send copy of “TOCCO High 
Frequency Motor-Generator Sets.” 
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Can He Be an Engineer? 


School begins again next month and your children may ask advice 
on courses of study and lifetime careers. Can your child successfully 
choose an engineering career? This question must be answered be- 
fore it is too late. 

Much has been written and said about the current need for more 
and better trained engineers. Engineering is now an attractive career. 
However, if your child is not prepared to pursue a rigorous techni- 
cal course—through inability, lack of interest or inadequate sec- 
ondary school preparation—heartbreak and waste may be the result. 

Until they are about to graduate from high school, most children 
have only vague ideas of what they want to be. Then it is too late to 
point toward engineering. This means that your child should make 
a decision before he is mature enough to thoroughly consider it. He 
needs help. 

We have engineered drudgery out of daily living—automation, 
electronic calculators, electrical appliances—but to an_ ill-prepared 
student, study is drudgery. Our children know that education is work: 
we must convince them it is worthwhile work. 

Encourage your child to take “hard” rather than “snap” courses. 
A passing grade in a hard course is an accomplishment; a good grade 
in a snap course is meaningless. If your child shows an interest in 
things technical, he should take all the mathematics and science he 
can get. Good technical ideas are valueless if they cannot be com- 
municated, so include English, speech and the humanities on the 
preferred list. 

You cannot ignore your child’s school either. Make sure it is cap- 
able of giving pre-engineering training. Work with the school. You 
can get help. Your local ASTE education committee, backed up by 
the National Education Committee can give you literature and as- 
sistance. Any college giving an engineering degree will be happy to 
consult with you, your child or both. 

You know the satisfaction and rewards that an engineering career 
offer—the fun of creative work, the knowledge that you have con- 
tributed to our way of life. With a good secondary school back- 
ground, your child can choose any career he wants: 


he might just 
choose engineering! 
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This Two-Way Boring Machine roughs, semi-finishes and 
finishes the accessory drive shaft hole of Jet Engine Diffuser 
Cases at the rate of 22 pieces per hour. The operator places 
the part in the work holding fixture and the rough boring 
cutters in the boring spindles, after which the rough boring 
is performed automatically. Next, the operator replaces the 
rough boring cutters with semi-finish boring cutters and the 
cycle is repeated for the semi-finish boring operation. Then, 
the finish boring operation is performed in a similar manner 
and the part is removed. 


The cutters are supported in live precision bearing spindles, 
which are in turn supported by hardened and ground steel 
bushings adjacent to the work. 


All cutters are pre-set for size and are quickly and easily 
changed for the different operations. 


To provide maximum flexibility for future part design 


changes, the machine is built with Cross Modular “Building 
Block” Units. 
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Established 1898 


By 


First in Aulomation 


DETROIUNT 
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By Wayne H. Felger, Jr. 


The Heald Machine Co. 
Mass. 


An orderly arrangement of basic principles, 
this article is “must” reading for anyone 
trying to understand automation in metal- 
working. Engineers planning new installa- 
tions will find this discussion extremely help- 
ful. These principles were first presented at 
the 1956 Purdue Tool Engineers Conference 
and met with immediate acclaim. 


W HILE THE TERM “AUTOMATION” has become a 


common byword in industry, it is confusing without 
clear definition. Actually this seems to have in 
creased rather than limited its use. At various 
times, the label has been associated with practically) 
every form of automaticity. One conclusion is 
certain. Automation means different things to each 
one. To resolve this confusion, the first step is to 
find those concepts that everyone can agree on. 

In some areas of production, automatic methods 
were quite highly developed before the advent of 
this so-called “automation era.” Logically, this 
Oct urred where production quantities were large 
where there was little year-to-year change in the 


product and where processes were generally less 
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where and how toa 


Systems of Aute 
































Fig. 1. Typical machine tool automation. Part is 
drum and sleeve assembly of cast iron. Operations 
are drilling, boring turning, facing, grooving and 
chamfering, with conventional bar type transfer. 


complex than in the machining of metal products. 
Outstanding examples are the production of ciga 
rettes, canned and bottled goods, staple foods, 
petroleum products and electric light bulbs. 

Of most concern is this discussion in the a 
celerated development of automated machine tools, 


Fig 1. In this field automation is scarcely new, 
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Favorable Factors 


Floor space economy 
Single clamping and locating 
Fixtures return to starting position 


Unfavorable Factors 


Balancing operations 

Siz2 and number cf stations limited 
Restricted approach to workpiece 
Vibration influence between stations 
Tool changes idle entire machine 
Autoloading restrictions 

Continuous chip removal problems 
After-gaging and feedback limited 
Coolant application and guarding problems 
Power clamping difficulties 





Fig. 2. Circular index automation 


as the trend, at least, was well established before 
World War II. 


grinding machines with completely automatic cycles 


For example, there were internal 


and with automatic chute loading. With relatively 
few exceptions, however, the potential was un- 
realized until postwar economics provided exactly 
the right growth conditions. The highest volume 
production of mechanical goods in history, paired 
with ine reasing labor costs, has made it desirable to 
invest in automated machines. 

It is a good bet that this trend will continue. 
Consequently, there is a need to learn everything 
possible about machine tool automation. A practical 
and simple approach is proposed—an evaluation of 
systems of machine tool automation now in use. 
The balance of this discussion centers on an 
analysis of those factors which make machine tool 
automation successful. 

Most of these factors are already well known, 
but simply need to be related to each other and 
organized, Thus machine tool automation can be 
classified as four principal types: 


1. Circular index automation 


2. In-line index automation 
) 
) 


Constant travel automation 
Unitized automation 
To stimulate thinking along these lines, the next 
step is to have a look at each of these and try to 


evaluate them. 


Circular Index Automation 


In this system the workpiece is moved intermit- 
tently from one working station to another in a 
circular path. The accompanying sketch, Fig. 2, 
depicts one such arrangement. Others are possible. 
such as indexing the work in a vertical plane. 


One of the favorable factors in. this system is 
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economy of floor space. Compactness is an inherent 
feature of this design. Another is the advantage of 
locating and clamping the part only once. Of course, 
all these factors must be appraised in relation to a 
particular application. They have different values 
and different effects depending on the actual work 
and operation performed. 

For example, if the operations include roughing 
a casting and in the process strains are set up in 
the part, it would be detrimental to keep the part 
clamped through later finishing operations. Normal- 
ly, however, there are definite advantages in avoid- 
ing relocating and reclamping a workpiece. Yet 
none of these factors are absolute. 

Another normally favorable factor is that the 
holding fixtures always return to the starting posi- 
tion. For this reason this machine has frequently 
been used in limited forms of automation where 
the loading and unloading are performed manually. 

\ less favorable factor is the importance of bal- 
ancing operation times between stations. The pro- 
duction rate with a machine of this type is estab- 
lished as the time of the longest operation plus the 
time for indexing. Hence it is necessary to plan 
operations carefully to avoid having one long ma- 
chining time limit the over-all production rate. This 
arrangement also imposes definite limitations on the 


f machining stations. This restric- 


size and number o 
tion arises primarily from practical size limitations 
of the indexing table. On this type of machine the 
approach of tools to the workpiece is restricted. It 
is easier to feed tools from the outside or from the 
top, more difficult to work from the inside out, from 
the bottom or from the two ends. 

Moreover, there is the possibility of vibration 
being transmitted between stations, thus affecting 
finish and tool life. Intermittent roughing cuts may 


make it impractical to include precise finishing 
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operations. It is also significant that tool changes 
idle the entire machine, thereby influencing operat- 
ing efficiency. Automatic loading and unloading is 
somewhat restricted. 

Continuous chip removal requires careful plan- 
ning and there are fewer ways to accomplish this 
on a rotary indexing machine than in some of the 
other forms of: automation. After-gaging and feed- 
hack are seldom employed because of space and 
other limitations. 

Coolant application and guarding may be more 
difficult. Coolant has to be supplied from stationary 
points over and around the work unless specially 
designed manifold arrangements are provided. Like- 
wise, power clamping requires special consideration 
as rotating glands are needed to bring oil or air to 
the fixtures. For this reason spring clamping may 
he required with special provisions for releasing the 


pressure during loading and unloading. 


In-Line Index Automation 


This is a system of intermittently moving the 
work from one station to another in a straight line. 
Fig. 3. This is commonly referred to as the transfer 
machine and has been widely used. It is often 
favored because it facilitates the general flow of 
work through the plant and comes close to many 
concepts of full automation. 

In-line automation permits considerable flexibili- 
ty in number and type of stations. Floor space and 
operating efficiency become the principal limiting 
factors but much more freedom is permitted than 
on the rotary index machine. An instance is the op- 


portunity to reorient the part. With proper equip- 


ment the work can be shifted to different positions, 






Favorable Factors 


Work flow facilitated 
Number and type of stations flexible 
Opportunity for reorienting part 
Approach to work less restricted 
Continuous chip removal practical 
Vibration effect negligible 

Simple autoloading facilitated 

Heat and distortion effect minimized 


Unfavorable Factors 


Balancing operations 
Repeated relocating and reclamping 

Tool changes idle many stations 

Increasing stations decrease efficiency 
After-gaging and feedback limitations 
Compromise between floor space and accessibility 
Awkward parts require pallets 
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Fig. 3. In-line 


[his means fewer restrictions on the approach to 
the workpiece. 

Continuous chip removal is relatively easy to in- 
corporate in the system as chips can be dropped 
into straight line chutes and conveyors of many 
types. The effect of vibration between stations is 
slight due to the normal separation of the working 
stations. The in-line transfer machine is also easy 
to load and unload by automatic means or it can 
readily be adapted to manual handling at the begin- 
ning or at the end of the line. Heat and distortion 
effects are greatly minimized due to unclamping as 
well as the time interval between operations. 

Again, a less favorable factor is the necessity of 
balancing production time between stations to arrive 
at a suitable cycle time. This frequently means that 
operations, such as the drilling of long holes must 
be divided between stations. 

Parts, and pallets if employed, have to be re 
located and reclamped repeatedly at each successive 
station. This necessitates special planning to provide 
fixtures that will maintain the required accuracy be- 
tween surfaces machined at different stations. 

Tool changes will idle many stations. This is an 
important consideration since over-all operating 
efficiency drops as the number of stations increases. 
This may require planning the machine in sections, 
with independent transfer mechanisms and banking 
facilities between the sections. After-gaging and 
feedback may be limited because extra stations in 
the line are usually required for this type of equip- 
ment, 

In-line transfer machines are not particularly 
economical in the use of floor space. In addition 


accessibility must be provided between units for 






xX automation. 




















































Fig. 4. Constant travel automation. 


tool changes and maintenance, Certain part designs 


do not lend themselves to transferring unless placed 
on separate fixture pallets. Pallets must be viewed 


as a necessary evil, since they add extra expense, 
both initially and as a matter of maintenance. Be- 
sides, they complicate the transfer mechanism due 
to the fact that they must be returned to the starting 
position. Some form of manual loading and unload- 
ing is usually required when they are employed. 


Constant Travel Automation 


This is a system that has been infrequently used 
in machine tool automation byt has a place in a 
general discussion of this nature. In this arrange- 
ment, Fig. 4, the workpiece moves continuously, 
either in a straight line or in a circular path. It 
naturally associates itself with operations like mill- 
ing and broaching but sometimes is used for other 
operations by the design of special types of ma- 
chines which move the tools together with the work- 
piece. 

In this system, locating and clamping are done 
only once. In typical applications, Fig. 5, it has been 
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possible to handle more than one part through the 
machine, so that duplicate operations are performed 
simultaneously. The sketch, Fig. 4, similarly shows 
work being machined on both sides of a revolving 
carrier. 

Less favorable factors in the use of this system 
include restrictions on the type of operations per- 
formed, the limited variety of parts to which it can 
be adapted, severely curtailed use of automatic gag- 
ing and feedback, work flow stoppage by tool re- 
placement, and the fact that automatic loading and 
unloading must be accomplished “on the fly.” 


Unitized Automation 


This is a term coined to describe automation of 
separate independent machine units through which 
the work is moved by means of special handling 
equipment such as chutes, conveyors and elevators. 

In the sketch, Fig. 6, is one arrangement of this 
system. Work starts at one end of the main conveyor 
and flows along to the take-off chutes which supply 
parts to the machine units. The work is processed 
automatically through these independent machines, 
and then brought back to the conveyor by means of 
elevators. One group of machines does the first 
operation, another group does the second operation, 
etc. 

There are a number of favorable factors influenc- 
ing the use of this unitized system of automation. 
First, it provides truly continuous work flow, as the 
individual units are releasing work to the main con- 
veyor at different times and the conveyor itself is 
moving the work along at all times. Complete free- 
dom exists in planning the number of stations re- 
quired. 

Opportunities to reorient the part are practically 
unlimited, as these can be varied from machine to 
machine. Consequently the approach to the work- 
piece is unrestricted. There is full freedom in pro- 
viding for continuous chip removal and again the 
method can be varied to suit each operation. 

There is no vibration effect between units since 
they are separate and completely isolated. The ma- 
chine units used in this system can readily be 
designed for auto-loading and unloading. The most 
suitable type of loading can be used for each unit in 
the line. 

Use of separate machines makes for easier ap- 
plication of a variety of machine types, including 
standard models. If suitable units are already avail- 
able, it may be possible to fit them into this new 
system. Several outstanding applications of this 
system have been made in the antifriction bearing 
industry using relatively standard models of grind- 
ing machines. 

Furthermore, this arrangement gives the user an 
opportunity to employ specialized units made by 
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Considerations for Practical Automation 





. Suitable production 
quantities 

. Coordinated part design 
A. Favorable machining 


Continuous chip removal 
Clearing chips from part 


. After-gaging, feedback & 


auto sorting 





characteristics 
B. Orienting, locating & 
transferring surfaces 
C. Stability of design 

. Adequate tool, cutter & replacement 
wheel life . Maintenance & accessibili- 
A. Counters & controls ty 

. Preinspection Trouble-free components 

. Clean work locating sur- Centralized automatic 
faces lubrication 

- Safety interlocking Change-over flexibility 

- Complete foolproofing 


Banking of workpieces 
Centralized controls 
Auxiliary setup controls 
Quick tool adjustment & 





different manufacturers, thus taking full advantage 
of their particular abilities. After-gaging and feed- 
back can be fully utilized to increase efficiency and 
improve quality by making corrections in successive 
cyt les. 

Banking of parts between operations is provided 
automatically and allows one group of machine 
units to continue functioning even though machines 
on prior operations are stopped temporarily. For 
the same reasons, tool changes idle a single unit 
only. 

This system is capable of the highest over-all 
operating efficiency. Required rates of production 
can be sustained by using the proper number of 
units at each operation to overcome the normal 
production losses through wheel and tool changes, 
adjustments and maintenance. 

Looking at it in another way, it is entirely pos- 
sible to operate this system efficiently at production 
rates below the normal maximum. In this case, a 
portion of the units performing each operation can 
he made inoperative and the remaining units al- 
lowed to perform normally. This is the only system 
that allows such flexibility in adding or removing 
operations, increasing production, or accommodat- 
ing part changes. 

For many applications there is remarkable econ- 
omy in this unitized system because just the right 
number of units for each operation can be provided. 
lo clarify, suppose the arrangement shown is being 
used to manufacture automotive pistons in a large 
Detroit plant. Plans call for approximately 1200 
pistons per hour. Some of the faster operations are 
performed in approximately 8 seconds as compared 
to several finishing operations which require ap- 
proximately 24 seconds. If this were an indexing 
system, it would take practically three times as 
many stations on the fast operations as it does with 


unitized automation. 


Facing a valve body of aluminum to 20- 
microinch rms, finish on constant travel machine. 


Fig. 5. 
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As with anything, considerations affecting use of 
this method are not all favorable, however. There 
are restrictions on the workpiece sizes and design. 
As an example, it might be rather inefficient to 
handle a large casting such as an automotive block 
by this system. In general, smaller parts create few 
problems and the ideal parts are round so they can 
be rolled through simple chutes. 

Also to be considered is the problem of floor 
space requirements, since a number of independent 
units may not be as compact as some of the other 
systems. There is also the requirement of duplicat- 
ing equipment for orienting, gaging and other 
functions if the part design and application require 
these. 

From this evaluation of the common systems of 
automation, the next logieal step is when and where 
to apply them. Some important considerations in 
making any form of machine tool automation prac- 
tical are listed in the accompanying table. To suc- 
cessfully automate, production quantities must be 
sufficiently large to make a reasonably short term 
payoff on investment. This is the most practical 
starting point for automation in anyone’s plant. At 
the present level of knowledge, engineering skill has 
yet to reach the stage to permit frequent change- 
overs and setups to accommodate a variety of sizes 
or styles of parts. For the time being it is best to 
stay on firmer ground and automate only major 
production items. 

Automation prospers best when top management 
creates an atmosphere in which part designers, tool 
engineers, production people and sales personnel all 
work closely together to achieve coordinated part 
designs. Practical automation is difficult, if not im- 
possible, if these functions are carried on inde- 
pendently. This means, in simple language, that 
parts must be designed with favorable machining 
characteristics and that it may be necessary to in- 
corporate special surfaces for orienting, locating o1 
transferring. It would also help to have some om- 


niscient power decree that designs be stabilized be- 








Favorable Factors 


Continuous work flow provided 

Number of stations unlimited 
Opportunity for reorienting part 
Approach to work unrestricted 
Continuous chip removal made easy 

No vibration effect between units 
Complete freedom in autoloading 
Existing machines may be adapted 
Different mfrs units readily incorporated 
After-gaging and feedback unlimited 
Parts banking provided 

Tool changes idle only single unit 

High over-all operating efficiency 
Efficient operation at different production rates 
Adaptability to change 

Economy in number of units 


Unfavorable Factors 


Workpiece size and design restricted 
Floor space may be large 
Equipment elements duplicated 


Fig. 6. Unitized automation setup. 


fore automation is attempted. 
Practical automation also presupposes that tool- 
ing methods have been solved to the point that there 


will be adequate tool, cutter and wheel life. In cases 


where tooling experience is satisfactory, equipping 


the machine with special counters and controls en- 
courages or compels proper tool changes. 

Automated machines do only what is designed 
into them; never more, sometimes less. It is essential 
to guard against many undesirable possibilities by 
preinspection methods such as probing or gaging: 
work locating surfaces must be kept clean; machine 
functions must be interlocked and correct sequence 
of operation insured; foolproofing is desirable. 

The human element is still important in automa- 
tion. There is not only the problem of protecting 


the machine and work from careless and unpredict- 
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able workers, but every machine must be made safe 
for all personnel in the area. 

Another aspect should be considered. Operator- 
less machines must do a great many more things 
automatically then is ordinarily supposed. It is a 
common misconception that many of the familiar 
types of automatically cycled machines merely re- 
quire an operator to load and unload. Careful anal- 
ysis, however, quickly proves that he does many 
important incidental things, such as cleaning off 
chips, rough preinspection to prevent “smash-ups,” 
and work orientation before loading. All these and 
other things must be carefully designed into the 


equipment when the operator is removed. 
Conclusion 


Few automated machines are practical without 
continuous chip removal. This includes the means of 
clearing chips from the parts, from toolholders, 
from fixtures and, in short, conveying them to 
points where they can be disposed of systematically 
Equipment for after-gaging, feedback and automati 
sorting is frequently essential, in one form or an- 
other, to successful automation. 

Some thought ought to be given to banking parts. 
when automation is being planned. When omitted 
from the system, can banking be done manually in 
an emergency ? 

Automated machines need centralized controls for 
normal operation but, in addition, require auxiliary 
‘ontrols for setup, tool change and maintenance. 
These must include safety interlocking features to 
protect personnel. 

Quick adjustment and change of tools, cutters and 
wheels need careful attention to minimize idle time 
and get the most from expensive equipment. Atten- 
tion has been called, in discussing the several types 
of systems, to the effect these changes have in idling 
related equipment. 

By the same token, both the machine designer and 
tool engineer need to plan for accessibility and 
maintenance. Many early efforts have slighted this 
critical factor but now it comes in for greater atten- 
tion than it deserves. Allied closely with this is the 
consideration of centralized automatic lubrication 
and the selection of the best. trouble-free compo- 
nents. Pennies saved on initial investment are seldom 
pennies earned, in automation. 

One last check point—every effort should be 
made to plan for as much change-over flexibility as 
possible. This admittedly is difficult, but any ac- 
complishment may give rich returns when the in- 
evitable product change comes through. This ap- 
proach is summed up in a slogan that is particularly 
appropriate to this subject “Tomorrows are 
planned today.” 
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Electrochemical Marking 


Pools, dies and gages can be marked with type- 
written identifications through the use of a simpli- 
fied galvanic etching process. Cost of the process 
is low; it works equally well on hardened ferrous 
parts and nonferrous materials and an elaborate 
setup is unnecessary. Materials required are an 
ordinary mimeographic stencil, a sheet of blotting 
paper slightly smaller than the stencil, approxi- 
mately six ounces of a saturated solution of copper 
sulphate, a piece of copper foil the size of the blot- 
ting paper, a sheet of cardboard somewhat larger 
than the stencil, and a six or twelve-volt d-c power 
source. 

The desired marking is typed on the stencil ex 
actly as for ordinary mimeographic duplicating. 
The surface to be marked is cleaned thoroughly 
and is then connected to the positive pole of the 
power source. The stencil is taped to the work- 
piece in the proper position for marking, and the 
blotter is then taped over the stencil. An eyedrop- 
per is used to moisten the blotter with the copper 
sulphate solution. 

\ wire is fastened to the sheet of copper foil 
which is placed over the blotter. The sheet of card- 


board is placed on top ot the coppel foil to act as 


Blank Lifter 
When one blank is used to push 


an insulator and the entire “sandwich” is held to- 
gether by a clamp or weight. Connecting the wire 
from the copper foil to the negative pole of the 
power source closes the circuit. Approximately ten 
minutes of etching is sufficient to engrave the type- 
written copy into the workpiece. 

Vax Samuel) 

Los Angeles ( hapter 





Cardboard insulator 
Copper foil 


Blotter (moistened 
with copper 


NN sulfate solution) 
orn Stencil 


Power source 











Blanks 





another through a piercing die. 
an automatic stop cannot ordinar- 
ily be used. The stop rides off the 
top of the completed blank and 
fails to catch the edge of the in- 
coming blank. This difficulty can 
be eliminated through the use of 
two spring loaded pins to lift the 


incoming blank slightly as it ap- 





\ 





\ 














proaches the stop, allowing the 
stop to catch the edge of the 
blank. The tops of the pins are 
chamfered so they do not inter- 


fere with feeding. 





Henry Koslou 
Bronx, N. Y. 
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Spring loaded pins 





~~ Automatic stop 
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Woodruff Keyway Gages 


Close tolerances are often required in the ma- 
chining of Woodruff keyways in small shafts. The 
two gages illustrated offer a low-cost solution to the 
problem of accurately gaging the location, depth 
and centrality of such keyways. 

Depth can be determined by means of a flush pin 
mounted in a steel block which has been shaped 
as shown in Sketch 1. When the flush pin is held 
firmly in the bottom of the keyway, distance to a 
shoulder or the end of the shaft can be determined 


Riveting Die 


Riveting operations to fasten spokes to the rim 
of a wheel can be performed on a punch press 
through use of the die illustrated. This die con- 
sists of a standard riveting punch and a pair of 
gripping jaws containing a hardened steel bushing 
which is cut in half to allow the jaws to open. 
The top of the bushing is undercut to allow room 
for upsetting. 

As the punch descends, the two jaws are forced 
together by hardened steel cams, gripping the 
spoke firmly for the riveting operation. The jaws 
are opened by a coil spring when the die is re- 
leased from the cams on the upstroke of the press. 


Hjalmar Dahl 
Upplands Vasby, Sweden 


by direct measurement from the end face of the 
gage. 

Centrality of keyways can be determined through 
the use of a holding fixture, Sketch 2. The sliding 
blade acts as an adjustable parallel and holds the 
shaft firmly in the keyway. With the fixture on a 
surface plate an indicator reading is taken over the 
OD. The shaft is reversed and a second indicator 
reading is taken, giving a direct reading of the slot 
centrality with the OD. 

W. R. Eldridge 
Little Rhody Chapter 


Riveting 
punch 
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Riveting Die 
in Operation 





Side View of Riveting Die 


Jows pivot 
on bolts 


Spoke After Riveting 








Bending Jigs 


Customary methods for bending limited numbers 
of small metal stampings involve the use of press 
brakes with universal type tooling or bending dies 
mounted in mechanical presses. Bending jigs can 
also be used for such operations and have many 
advantages, particularly when workpieces are too 
small for handling in a press brake or mechanical 
press, when stamping shapes are irregular or when 
compound forming shapes are required. In addi- 
tion, bending jigs are portable, eliminate the need 
for die setting, and their production rate equals or 
sometimes exceeds that obtained from conventional 
forming dies. 

The simplest type of bending jig is shown in 
Sketch 1. It is used for square bending of a work- 
piece with legs of unequal length. An alternate 
design for making the same bend is shown in Sketch 
2. Here the workpiece is bent directly by means of 
a slot in the bending spindle. Both designs are 
satisfactory because the center of rotation of the 
moving component coincides with the bend in the 
workpiece and there is no appreciable relative 
movement or friction between the workpiece and 


jig ¢ omponents. 


lf such an arrangement is not possible, the arc 


of the moving component should be made to co- 
incide as much as possible with the corresponding 
chord. This is illustrated by the multiple bending 
jig shown in Sketch 3. 
lhe ability of jigs to form compound bends which 
are difficult or impossible to form with one press 
stroke on standard bending dies is illustrated by the 
jig shown in Sketch 4. With one movement of the 
handle three successive bends are effected in the 
workpiece: a bend with an angle smaller than 90 
degrees, a curve and a second bend with an obtuse 
angle. 
Federico Strasser 
Santiago de Chile 


Sketch 4 
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Sketch 2 


Sketch 3 
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for punching armature laminations 


By W. A. Fletcher? 


Chief Process Engineer 
Delco-Remy Div. 
General Motors Corp. 
Anderson, Ind. 


Mechanization of manufacturing has de- 
stroyed the normal balance between material, 
labor and overhead costs but may not always 
save money. Improved tooling and increased 
service life do save money. Author Fletcher 
describes successful stamping of electrical 
components with carbide dies. 


T 
UNGSTEN CARBIDE DIES can be designed as modi- 


fications of conventional steel dies. In addition to 
following basic die design principles, it is only 
necessary to take advantage of the good character- 
istics of the material and minimize its limitations. 
Because carbide has low resistance to bending 
stress, it should be adequately supported to prevent 
vibration and deflection. Carbides cannot be ma- 
chined by conventional cutting tools so die parts 
must be designed for finishing by grinding. Intri- 
cate shapes or die blocks having more than one 
tNow, Director of Mfg. Facilities and Services, Diesel 


Equipment Div., General Motors Corp., Grand Rapids, 
Mich. 
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hole, Fig. 1, present difficult grinding problems 
unless the design can be made of inserts or sections 
that can be ground. 

A typical part made with carbide dies is the 
lamination used to build the core of generator and 
starting motor armatures. High-speed presses make 
between three and four million laminations per day 
and the dies have to withstand high impact and 
compressive forces. Runs of 200,000 pieces pel 
grind were considered good with steel dies. About 
ten times this number can be produced per grind 
with tungsten carbide dies. 

Armature laminations are made from hot-rolled 
steel strip, Fig. 2. First, the slots are punched and 
then the parts are blanked from the strip. There are 
18 punches in the die. 

One of the piercing stations is shown in Fig. 3. 
Carbide piercing punches are floated from the top 
shoe and guided by solid carbide stripper inserts 
to mate with carbide insert cutting parts. The pilot 
is made of carbide and is guided by a carbide 
bushing. Because the piercing punches float in the 
driver, slight misalignment does not affect guiding 
of the punches or clearance in the die section. 
Blanking punches are fastened rigidly to the top 
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Fig. 1. Piercing and blanking die used to manufac- 
ture laminations for generator and motor armatures. 
Punches, punch guides in the stripper and die sec- 
tions are made of solid tungsten carbide. 


Fig. 2. (right) Hot-rolled steel strip is used for arma- 
ture laminations. After the slots are punched, the 
parts are blanked from the strip. 


shoe. Small punches were made with carbide tips 


brazed to steel shanks but the braze did not hold up 
and punches are now made of solid carbide. 

The die block is made of 14 carbide sections that 
are shrunk into a steel ring. These sections must 
be accurately ground because they form a perfect 
ring when assembled. The circular carbide insert 
in the center is the die for the shaft hole in the 
lamination. 

At first, carbide was used for both the guide pin 
and its bushing. This proved impractical because 
slight misalignment could shatter both parts. A 
steel guide pin and a special bronze bushing are 
now used. Over long periods of time, this special 
bronze material grows. Such growth more than 
makes up for wear in the bushing and correct 
clearances are maintained by periodic grinding. 

Construction of the blanking station is shown in 
Fig. 4. A carbide ring is mounted in the die block 
and a carbide punch ring is clamped on a tool steel 
blanking punch. The pilot is also made of carbide. 

When proper clearance is incorporated in die 
design, fractures start at the top and bottom of the 
strip and progress until they meet. With insufh- 


cient clearance. the two fractures do not meet. 
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causing a double break. This condition shortens 
die life and makes parts with rough edges. Experi- 
ence has shown that clearance should be from four 
to five thousandths on each side when working 
with 44¢-inch hot-rolled steel. With such clear- 
ances, however, some trouble is experienced in 
keeping the slugs down in the die. After three o1 
four hours of operation with an initially sharp die, 


this trouble disappears. The same results can be 


























achieved by slightly dulling the punches and die 
with a diamond stone. A radius of about one 
thousandth is sufficient to make the slugs and 
blanks stay in the die. 

Comparison of the methods for making piercing 
punches of steel and carbide is indicated by Fig. 5. 
To make the punch of steel, a slug such as the one 
at the left in the picture is used. It is turned to the 
rough diameter, leaving a center on each end. Heat 
treating and grinding are then done. For a carbide 
punch, the starting point is a slug of approximately 
the right shape. Centers are silver soldered on the 
ends of the slug and the grinding is performed. 
Although carbide cannot be ground quite as fast 
as steel, warpage is not a problem so the time lost 


during rough grinding of a carbide punch is gained 


back as finished dimensions are approached. 

Piercing punches for lamination dies can be diffi- 
cult to grind because of their intricate shapes, Fig. 
6, and close tolerances. Through use of special fix- 
tures and hand-operated grinders, Fig. 7, grinding 
is precise. Automatic feed is not used because it may 
introduce more vibration than hand control. Each 
machine has its own sine bar magnetic chuck and 
only one operator uses a specific machine. Adjust- 
ment of the grinders is simplified through use of an 
added vernier scale. 

Chipped carbide dies can usually be resharpened 
simply by grinding three or four thousandths off the 
top surface. Chipping of the die occurs at the top 


Fig. 3. (top) Section through a piercing station of 
the die in Fig. 1. 


Fig. 4. (center) Section through a blanking station 
of the die in Fig. 1. 


Fig. 5. (bottom) Steps in the manufacture of a steel 
piercing punch, left, and a carbide punch. 
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Fig. 6. Typical solid tungsten carbide piercing punch- 
es used in making armature laminations. 
Fig. 7. (right) Sine bar magnetic chucks are used 
during finish grinding of carbide piercing punches. 
surface rather than in the hole. It is thought that a 
small particle of steel is pulled into the clearance be- 
tween the punch and die. When the punch is with- 
drawn, edge pressure is probably exerted on the die, 
which results in chipping. However, runs of six 
million pieces have been recorded before chipping 
occurred. 

Although a chipped surface can be resharpened 
with little material removal, bell-mouthing usually 
can be corrected only with removal of more mate- 
rial. If a bell-mouth condition is not corrected, ex- 
cessive outward pressures within the hole will result. 
Normally, bell-mouthing is not too common over the 
life of a die. 

Analyses of production of laminations for both 
carbide and steel tools are shown in the accompany- 
ing table. Although the original cost of carbide tools 
may appear prohibitive, the over-all cost for the life 
of the dies is actually 55 percent less than for steel. 
The table is based on production of 237,130,000 
laminations. Experience has shown that carbide 
tooling should be used any time when production 
would be sufficient to wear out a steel die. 

An advantage not revealed by this data is that 
carbide dies results in high-quality parts. It is al- 
most impossible to throw a burr with a properly 
sharpened, unchipped carbide die. Explanation of 
this probably lies in the comparative coefficients of 
friction between steel and steel, and carbide and 
steel. The coefficient between carbide and steel is 
only about one-third as high as the coefficient for 
steel and steel. 

After laminations were once produced by a car- 


bide die, product engineers found that eddy current 


August 1956 






























é 
: 


























Lamination Production by Dies 











Steel Carbide Saving 
Item Dies Dies Saving (%) 
































Grinds and setups per year (No.) 1,614 115 1,499 93 
Time to build, repair and grind 
dies (hours) 29,864 17,650 12,214 4) 
Toolroom men needed per year 
No 15.9 9.4 6.5 4) 
Time for average run (hours) 5.33 75 69.67 








Time for average run and 

















setup (hours 6.83 76 69.17 
Press time lost in setup (hours) 2,421 115 2,306 95 
Press time required per year 

hours) 11,030 8,740 2,290 21 
Presses needed per year ‘No.) 3 2.3 0.7 23 




















losses were reduced in the armatures and requested 





that all laminations be made with carbide dies. Be- 





cause there are no burrs on laminations, and because 





the laminations are uniform in size and shape they 





can be stacked and pressed on a shaft easily. Insula- 








tors and conductors can be assembled in the slots 








with greater assurance that grounds will not develop 





during use. 








Although carbide dies have been used success- 








fully for several years and have produced uniform 





parts with cost savings, it is realized that much is 








still to be learned about construction and use of such 










tools. Continuous study is in progress. 
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Fig. 1. (above) Layout of compo- 
nents used in fixture for tapping 
operation. 


By John E. Verardo 


Asst. to Gen. Supt. 
The Liquidometer Corp. 
Long Island City, N. Y. 





, 
[ APPING COSTS, or for that matter most machin- 


ing costs, are a problem with the intermediate run. 
Short runs are not a problem because excessive 
costs will be accepted. Long runs are not a problem 
because tooling costs will not be excessive. Produc- 
tion men are constantly plagued, however, by the 
intermediate lot quantity. Not much tooling money 
can be spent; time is often a factor and the job may 
never run again in just the same form. What is an 
intermediate run? If it is necessary to stop and 
think whether a run is intermediate or not, then it is. 

Basic fixtures provide one answer to reduction of 
costs for intermediate quantity runs. Applied to tap- 
ping operations, basic fixtures have yielded, Fig. 1, 
satisfactory results. Since alignment of the machine 
spindle and the unthreaded hole is a common and 
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time-consuming problem in any tapping operation, 
it is in this area that fixtures can reduce costs. 

By inserting a pin Fig. 2, in the tapping machine 
table, directly under and aligned with the spindle, a 
locating center is obtained. If a holding fixture is 
then designed to use this locating pin for position- 
ing parts under the tap Fig. 3, parts can be posi- 
tioned quickly and without fumbling. 

Such a fixture can be made from a block of soft 
material: aluminum, magnesium or plastic. The 
top surface is prepared to receive the workpiece 
by use of locating pins or positive stops. Oversize 
holes are drilled in the top of the block to corres- 
pond with the workpiece holes. This allows io: 
through penetration by the tap. Accurately located 
holes large and deep enough to accept the entire 
are drilled in the underside of the 
block directly under the workpiece holes. With such 


a locating block, all holes of the same size, with the 


locating pin 


same thread specifications and perpendicular to the 
same plane can be tapped in a single setup. It is onl, 
necessary to move the locating block so that each 
hole is moved under the tap in turn. 

When al! locating holes have been drilled in the 
bottom of the block. those for workpiece holes with 
the same specifications are connected by shallow. 
straight grooves. The grooves are deep enough to 
provide a bearing surface for the locating pin but 
not deep enough to permit the locating block to rest 
flat on the table when the pin and a groove are 
engaged. 

In use. the locating block, with a workpiece in 
position, is placed over the locating pin, and pushed 
until the pin engages the groove and then slips into 
a locating hole. The first workpiece hole is then 


tapped. When the tap is withdrawn, the locating 


Fig. 2. (below) Locating pin mounting arrangements 
for two types of tapping machine tables. 


Fig. 3. (right) Drawing of tapping unit using locat- 
ing pin switch unit to initiate spindle feed stroke. 


block is lifted slightly from the locating pin, and 
with the groove as a positive guide, slid to position 
the next hole. Because the grooves joining locating 
holes are straight, locating movements are mini- 
mized. In addition, the grooved locating block tends 
to set up a pattern for operator movements, which 
further reduces nonmachining time. Also, there is 
little chance of the operator missing a hole. 

This illustrates a basic technique that can be 
varied in many ways. For example. where machine 
spindle feed is powered, it is possible to have the 
locating pin automatically initiate the feed stroke. 
With such interlocked control there is no chance of 
prematurely feeding the tap. With a little imag- 
ination, this technique can be applied in other ways 


and with other secondary benefits. 
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WELDING MACHINE 
combines 


two types 


of welding 


PARTS are automatically transferred with a mecha- 
nism powered by an air motor. After the projection 
welding step, the assembly is picked up on centers 
and rotated by an electric motor. After finish weld- 


weLoine MA a 


Se TRON RS NM 


A" automatic welding machine combines projec- 
+% tion welding and carbon dioxide arc welding 
for the assembly of two stamped spring-support 
brackets to an automotive rear axle housing. An 
in-line transfer type machine, it projection welds 
the brackets for accurate location at one station and 
rotates the assembly under four gas shielded ares to 
complete the weld at another station. This unit was 
developed by Expert Welding Machine Co., De- 
troit, Mich. 


ing, the part is automatically deposited on slide 
rails at the rear of the machine. Wire for the inert- 
gas welding operation is fed to the heads from 
hoppers at the sides of the machine. 
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PRECISION HOLE BORER 


speeds repetitive workpieces 


)RECISION HOLE BORING machine can operate up 

to eight times faster than conventional jig borers 
on production runs. It can be used for center- 
drilling, drilling and boring. Bore accuracy and 
hole spacing are accurate to within 0.0001 inch. 


The machine is made by The Canton Tool Mfg. Co., 


Canton, Ohio. 
A template is first produced with standard, 
identical holes locating the centers of the various 


sized holes in the workpiece. This template is 
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mounted on the underside of the fixture that holds 
the workpiece. 

The fixture is positioned over a disappearing 
locating pin, which is in alignment with the spindle, 
so the pin engages one of the standard holes in 
the template. Successive holes are bored by simply 
moving the fixture until standard holes are engaged 
by the locating pin and selecting the proper tool 
for the bore size. Time-consuming setup and align- 
ment are unnecessary for production parts. 











Double-End Machine 
Bores, Chamfers, Faces and Threads 


By Ralph R. Holt 5 pens to finish both ends of three or four-inch 
Engrg. Group Leader 

The Sheffield Corp. > ot are ae pare Th 
Basten, Gide parts per hour, including load and unload time. The 


gate valve bodies, this machine handles 45 


machine comprises two Model 300 Precision-Pak® 
threading units and an air-clamped fixture. Power 
for each unit is available from three sources: 5-hp, 
1-speed transmission type motor, 16-gal.-capacity 
hydraulic system and an air system. 

\ part is placed in the loading chute, pushed 
into the nesting fixture and clamped. The spindles 
advance and bore the holes. When the facing tools 
are approximately 1, inch:from the part, spindle 
feed is reduced. A timed dwell at the end of the 
facing cycle allows the facing tools to square the 
faces of the valve body and cuts chamfer. The 
spindles return to their idle positions, lead nuts are 
closed and the taps are cocked. Spindles then feed 
forward on precision lead screws. When trip rings 
contact rollers, the taps begin to recede at the same 
rate as the angle of pipe taper. When full depth is 
reached, the taps collapse and can be withdrawn 
from the work. 

The carbide boring tools are sharpened on the 
front only, so they need not be adjusted for di- 
ameter. They are adjustable for depth of bore in 
relation to the thread depth. The same forward 
limit switch that is contacted at the end of the bor- 





AIR CYLINDER holds valve bodies in nest type fixture. ing stroke is contacted at the end of the threading 
Nests are interchanged for two valve sizes. Allow- stroke. 
ance for the difference in casting lengths of two sizes ‘ ro 2 
is accommodated by tap lengths so spindle travel will not bottom in the hole and no facing will be 
does not have to be changed between valve sizes. done while operating with the lead screw. 


Strokes are so determined that the chasers 


Air cylinder 








FIRST PASS of tools is actuated 
by hydraulic power through 
a rack and gear segment. A 
cam, connected to the rack, 
actuates a hydraulic valve 
and controls the feed rate for 
the different phases of the 
first operation. Rapid return 
of the spindle is accomplished 
by the air cylinder through Hydraulic 
the rack and segment. The cylinder 
segment is keyed to a shaft 

that actuates a yoke, causing 4 
the spindle to advance or re- é ° 
tract. Both limit switch trips 
are adjustable. Limit switches 
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SECOND PASS of the spindle is actuated by 
a precision lead screw and lead nut as- 
sembly mounted on the rear of the tool 
spindle. Pitch of the lead threads is the 
same as that required in the workpiece 
and lead accuracy is 0.0005 inch. Three 
hardened and ground lead nuts are closed 
around the lead screw by a collar. The 
collar is actuated by a yoke and an ai1 
cylinder. Changing from one pitch to 
another requires about five minutes. 


rOOLS are collapsible pipe taps equipped 
with solid carbide reamer blades, high-speed 
carbide-tipped 
facing blades and high-speed steel chasers. 
During the first pass, the tap is collapsed. 


steel chamfering cutters, 
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Fig. 1. Checking runout of a nut on a functional gage, 
designed to simulate mating parts. 


GAGING Gaging represents a substantial segment 


of manufacturing costs. This being the 

case, it is essential to take a look at what 

cuts is received for the gaging dollar to see if 

simpler gaging can be used without sacri- 

6 ficing part quality or performance. Fo= 

many applications, functional gaging is 

production the answer. 

and Cov ENTIONAL GAGING practice is to measure di- 
a * mensions, sizes and angles of a part without taking 
inspection costs the mating part into consideration. The relationship 


or fit between mating parts is, however, all-impor- 
tant from the standpoint of performance and is, in 

fact, the basic reason for gaging. 
Inspection is related to end use in functional 
By W. A. Brilihart* gages, Fig. 1, which are designed to simulate the 
bse = are! M Dw. mating part. Often one functional gage can replace 
ma several conventional gages, with a corresponding 


reduction in costs. Of even more importance, how- 





*Senior member ASTE Lima Chapter. 
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Bushing 














V-ring 





Fig. 2. (above) Nut and V-ring of commutator assem- 
bly are checked on functional gages. 


Fig. 3. (right) Conventional method of checking face 
runout of nut with respect to thread. 


ever, is the fact that through the means of functional 
gaging part tolerances can be used to advantage in 
machining operations without endangering final 
performance. The design engineer can thus specify 
factually tighter print tolerances with greater actual 
machining or fabricating tolerances. 

These advantages are illustrated in gaging of a 
nut which is used to hold parts on a commutator 
assembly, Fig. 2. The inside face of the nut must 
be square with the pitch diameter of the thread and 
maximum runout is specified as 0.002 inch. 

Thread machining limits for the nut are specified 
in the accompanying table. It will be noted that 
the minimum pitch diameter or “Go” for the nut 
is 1.23376 inches and the maximum pitch diameter 
or “Not Go” is 1.23826 inches, a 0.0045-inch toler- 
ance. Maximum pitch diameter or external “Go” 
of the bushing, the mating part, is 1.23276 inches 
and minimum pitch diameter, “Not Go” is 1.22926 
inches for a 0.0035-inch tolerance. There is 0.001- 
inch allowance on the external thread from the basic 
pitch diameter, which adds up to 0.001-inch mini- 


mum and 0.009-inch maximum spread or self-align- 


Thread Machining Limits 
(inches) 





Nut Bushing 





1.25000 Max Maj Diam 
0.01624 Thr Depth 40 P 
1.22376 Basic PD “Go” 
0.00450 Tolerance 

1.23826 Max PD “‘Not Go” 


1.25000 Max Maj Diam 
0.00100 Allowance 

1.24900 Maj Diam 
0.01624 Thr Depth 40 P 
1.23276 Basic PD “Go” 
0.00350 Tolerance 

1.22926 Min PD “Not Go”’ 
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ment available at assembly. The print specification 


of 0.002-inch face runout is based upon a positive 
condition and, unless the functional gaging method 
is used, part tolerances and allowances cannot be 
fully utilized in machining operations. 

The most common method used to gage face 
runout is with a taper-threaded arbor, Fig. 3. After 
the part is screwed onto the arbor, the arbor is 
placed between centers and rotated. A dial indicator 
positioned against the face is used to determine the 
runout. With this method no consideration is given 
to allowances and tolerance, and it is difficult to get 
the same reading twice. This raises doubt as to 
the accuracy of the readings, and often good pieces 
are rejected and bad pieces accepted, causing trou- 
ble during assembly operations. 

A functional gage, Fig. 4, eliminates these diff- 
culties. The nut is screwed onto a stud which sim- 
ulates the bushing to which the nut is ultimately 
assembled. A smooth shank on the stud is a slip 
fit into a ring which simulates the V-ring on the 
commutator. A slot in the gage ring allows the 
anvil on a dial indicator to be positioned under the 
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Sleeve 


Fig. 4. Functional gage for checking face runout 
of nut. Threaded stud simulates bushing and sleeve 
simulates V-ring. 


nut, and readings are taken as the nut and stud are 
rotated. 

As the part is rotated against the base, it auto- 
matically adjusts itself to the limit allowed by the 
size variable, simulating assembly conditions. The 
pitch diameter of the stud corresponds to the “Go” 
pitch diameter of the nut, allowing the part to adjust 
itself to the stud and gage face by whatever amount 
the nut falls within its own tolerance. An alterna- 
tive method would be to employ the “Go” pitch 
diameter of the bushing, taking advantage of what- 
ever part tolerance is available on a given piece. 
plus the interference allowed between the two parts. 

If the nut is machined to the low side of the tol- 
erance, it will thread on the gage stud with little. 
if any, self adjustment. The actual face runout 
will be recorded and is therefore functionally re- 
quired to be within the specified 0.002 total indi- 


cator reading. Machining the nut to the high side 
of the tolerance has the effect of increasing the 
available spread factor. Since the gage stud pitch 
diameter is based upon the minimum size of the 
nut, an added spread factor is gained at assembly, 
unless all of the nuts are machined to the low limit 
and all of the bushings are machined to the high 
limit. 

Inspection of the V-ring used on the commutator 
assembly is also accomplished on a functional gage, 
Fig. 5. A sleeve simulates the mating part on which 
the V-ring fits in assembly. The ID of the sleeve 
slip fits onto a base stud and the OD is tape: 
ground to suit the size and tolerance of the V-ring 
ID. Since the V-ring is press fitted onto the bush- 
ing during assembly, no tolerance or allowance vari- 
able is available and the gaging is positive. The 
value of the functional gage for this particular 
operation is that the part is securely held for suc- 
cessive gaging operations, Fig. 6. The normal 
method, using a tapered arbor, allows the part to 
cock and shift, making the accuracy of the readings 
dubious. 

The normally accepted practice of dimensioning 
is to specify each dimension with fixed tolerances. 
Gaging and fabrication problems can be simplified 
if the design engineer and tool engineer work to- 
gether to predetermine the gaging and machining 
methods and use these as a guide to determine the 
dimensioning method. Reference dimensions, rather 
than concrete dimensions and tolerances, can be 
specified and the gages made to simulate the function 
of the part. The machine setup man and operator 
can use the reference dimensions as a starting point, 
then work within the limits of the functional gage. 
In most cases, one functional gage can take the place 
of two or three conventional gages. The most im- 
portant benefit of functional gaging is not in re- 
duced gage costs, however, but in increased pro- 
duction, reduced scrap and less down time. 


Replacement of a fixed dimension by a reference 


dimension on a small casting. Fig. 7, made it possi- 


ble to use a functional gage with a minimum of 


machining operations and less chance of rejects. 


Fig. 5. Functional gage 
for checking V-ring. 
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Fig. 6. Successive steps in checking V-ring on func- 
tional gage. 


The shape of the part presented a problem, which 
was made more difficult by the original method of 
dimensioning. 

As a result of consultation between design engi- 
neering and tool engineering activities, the 1.086- 
inch dimension was removed and replaced with a 
new dimension to an imaginary point, Fig. 8. Use 
of the functional gage eliminated a number of time- 
consuming operations which would have been neces- 


sary if conventional gaging techniques had been 


employed. 

The hole at the right-hand side of the part as it 
appears on the drawing as originally dimensioned 
is the reference point for all machining operations. 


Steps in machining the part would be: 


1. Broach the brush box 
’. Drill the hole at the right-hand side of the part, nest 
ing from the brush box and locating from the bottom 
Mill mounting face, nesting from the brush box and 
ocating from the hole drilled in the preceding oper 
ation 

Drill and tap the balance of the holes, nesting fron 


the brush box and locating from the mounting face 


Owing to tolerance build-up, no machining toler- 


ance would be available for the drilling and tapping 


operation. Gages required are a hole location gage 

for the 1.086 dimension, another for the 0.933 di- 

mension and a third for locating other holes. 
Replacing the 1.086 dimension with the 1.690 


1.710 dimension reduces the possibility of error in 
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Fig. 7. Original dimensioning of small casting created 
a difficult gaging problem and complicated machining 
owing to tolerance build-up. 


gaging and simplifies machining. Operations re- 
quired are: 


1. Broach the brush box 

2. Mill mounting face, nesting from the brush box and 
locating from the bottom 

3. Drill and tap all holes, nesting from the brush box 
and locating from the milled mounting face. 


Only two gages are required: the functional gage 





Tolerance 





























| 





Functional dimension added Removed 


L 








Fig. 8. Addition of a reference dimension to an 
imaginary point made it possible to use functional 
gage on small casting. 


and a location gage for the holes. Tolerance build- 
up is eliminated and the simplified tooling and 
gaging, along with greater latitude in machining, 
helps to cut part costs. 

This example is typical of the benefits obtained 
when the principles of functional gaging are applied. 
Study of the function of a part before gaging is 
designed can result in similar benefits in almost 
any production shop. 





Stockpiling Production Capacity 


Gearing the nation’s defense production industries 


to meet emergency demands requires stockpiling 
now of “push-button” potential in the form of a 
standby reserve of readily expandable automated 
precision production capacity, according to W. Fay 
Aller, vice president and director of research of the 
Sheffield Corp. The big challenge—and responsi- 
bility—facing the machine tool industry is to keep 
ahead of the most rapid conceivable rate of ab- 
solescence that can be foreseen in military weapons. 
To accomplish this task, it is necessary to plan the 
automated defense plant of the future now, in the 
fullest detail possible. 

Acknowledging that there may be honest differ- 
ences of opinion as to the imminence of a total 
push-button war, Aller points out that the volume 
demands of any military emergency require that we 
equip ourselves now with a push-button production 
potential in order to offset both time and manpower 
shortages. 

Stockpiling is no solution because anything we 
stockpile today may be obsoleted tomorrow or a 
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year from tomorrow by developments in the fields 
of weapons, technology. research and design. This 
rapid rate of progress extends comparably to metal- 
lurgy, tools and methods, making it possible to 
stockpile only a few of the tools that may be re- 
quired to step up to high volume production in the 
event of an emergency. Consumer industries, al- 
ready taking their first steps toward automation as 
a matter of competitive survival, are setting the pace 
for defense industries to fellow. 

By applying the stockpiling principle in process- 
ing technology, as well as in materials, industry can 
help the nation’s armed forces buy needed time in- 
surance. Mr. Aller declares that equipping defense 
production plants with “push-button” potential can 
be done at comparatively nominal cost. It will 
involve only a small fractional portion of what we 
now pay for machine tools powering our defense 
and the cost would be relatively insignificant com- 
pared with the cost of the weapons and materiel 
annually delivered by those tools. 
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Surface F 
Inspection 


By C. H. Good 


Production Engineer 
Micrometrical Mfg. Co. 


Available tools for the inspection of sur- 
face finish range from the fingernail to 
elaborate optical and stylus instruments. 
The author presents a survey of tech- 
niques for the evaluation and measure- 
ment of surface quality, and discusses 
the capabilities of each technique. 


& REASING EMPHASIS on the control of surface 
finish has made a knowledge of surface inspection 
techniques valuable to the tool engineer. Techniques 
used for measuring surface finish include scraping 
a fingernail along the surface of a part, comparing 
the “feel” of a part with a specimen of known rough- 
ness, visual inspection, reflectivity meters, inspection 
through a microscope. Fig. 1, and use of stylus in- 
struments. Each of these methods has advantages 
and disadvantages for specific applications. 
Probably the most common technique for inspect- 
ing surface finish is drawing a fingernail over the 
surface. This method has several limitations. Fin- 
gernails are blunt and cannot bottom the irregular- 
ities of a surface and interpretation is inaccurate, 
since it depends solely on human judgment. 
Comparision specimens, which have surfaces with 


known roughness, make it possible to evaluate the 


Abstracted from paper 24T32, “A Survey of Surface 
Finish Inspection Techniques,” presented at the 24th 
ASTE Annual Meeting. Copies of the complete paper 
are available for purchase from Society headquarters. 
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Fig. 1. Setup for making “shadow’ 
graphs of a specimen surface. 
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photomicro- 


finish of a workpiece with somewhat greater accu- 
racy. Surfaces of the comparison specimens are gen- 
erally machined by the same method as the work- 
piece and provide a reference for tactual compari 
sons. Determining whether or not the “feel” of a 
given workpiece corresponds to that of a comparison 
specimen is still, as in the case of the fingernail test 
a matter of individual judgment, and the sense of 
touch is not sufficiently sensitive to make such com- 
parisons accurate. The specimens are, however, 
valuable to the product designer since they enable 


him to see the appearance of various roughnesees. 


Reflectivity Meter: Visual inspection is subject 
to similar limitations. The human eye, while unex- 
celled for locating surface flaws and scratches, is an 
inferior instrument for accurate evaluation of sur 
face finish. The reflectivity meter, Fig. 2, is an im- 
provement over visual methods since it eliminates 
the need for human interpretation of readings. The 
meter is used in a triangular system, with a light 
source in one corner, a light sensing element in the 
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second corner and the surtace to be checked in the 
third corner. The light is first directed on the 
sensing element and the meter adjusted to full-scale 
deflection. The light is then reflected from the sur- 
face being checked to the sensing element. Meter 
readings show the percent of light reflected. 

While this method is less subjective than direct 
visual inspection, there is not always a direct cor- 
relation between reflectivity and roughness height. 
Light rays tend to scatter unevenly when they strike 
the surface being checked, Fig. 3, making it difficult 
or impossible to obtain a true index of reflectivity. 
The most satisfactory application of the reflectivity 


meter is in repetitive inspection of surfaces that are 





Specimen surfoce 


Fig. 2. Principle of reflec- 
tivity meter. Light is re- 
flected off a specimen sur- 
face to a photocell and 
readings are in percent re- 
flectivity. 


Fig. 3. Reflectivity does not 
always provide a true indi- 
cation of height of irreg- 
ularities. Relatively rough 
surface (upper right) re- 
flects the same amount of 
light as smooth surface 
(lower right). 


all processed in the same manner and whose func- 
tion is to please the eve. This, in effect, is using the 
instrument to check the function rather than the 
finish. 


Air Gaging: Another technique which is pri- 
marily used for functional checks is air gaging. Air 
gages are not. recommended for the precise mea- 
surement of roughness because factors other than 
surface finish can affect the reading. A large bow 
in the surface of the part being checked, for in- 
stance, will leak air quickly, even though the rough- 
ness of the part may be very low. 

The equipment is limited to inspection of flat 
surfaces or parts with large radii unless special 
heads are used. A projection on the surface will 
cause a much higher reading than a depression of 
the same dimensic s. This makes air gages poor as 
a means for obtaining average readings, but they 
are satisfactory for checking surfaces which func- 


tion as seals. 


Microscope: The techniques which have been 
described do not measure the surface finish. Rather. 
they provide a rough approximation of finish or 
comparison of one surface with another. Each tech- 
nique is suitable for some applications, but all lack 


the accuracy required for precision measurement of 


surface roughness. This is also true of inspecting 
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surface finish through a microscope unless special 
measuring techniques are used. 
The first of these special techniques is sectioning 


One method of sectioning is to cut a section normal 


7 . Original surface 
to the surface and measure the heights of the irreg- Protective covering Ff 


Apporent 


profile 
2's; ° : Bee: 
satisfactory for evaluation of smooth surfaces. Actual a 


: Direction 
| | height 
Satetcth tre — ts of view 
profile 


laper sectioning, Fig. 5, exaggerates the height of height Taper angle 
irregularities without increasing the spacing and 


ularities. The height of the irregularities is much 
less than the spacing, Fig. 4, so the method is not 











facilitates inspection. 

The effect of normal sectioning, Fig. 6, can be 
obtained without destroying the part through the use 
of a microscope technique in which a shadow is cast 5 ; 
Fig. 4. (lower left) Photomicrograph of a normal sec- 
tion of a part. The small height of surface irregular- 
straight line indicates the amount of roughness. ities compared with their spacing makes it difficult 

Surface profile height can be exaggerated by non- to evaluate roughness, particularly when relatively 
smooth surfaces are being studied. 


on the surface. Deviation of the shadow from a 


destructive means in an interference microscope. 
Fig. 7. In this technique a fringe pattern is cast on 
the surface of the part. If the surface is perfectly Fig. 5. (above) By cutting through a surface at an 
smooth, the fringes will A elite ue avenda spaced angle, actual profile height can be exaggerated. 
lines. If the surface is rough, the fringes are not 


straight and the deviations can be measured. In Fig. 6. (below) Actual profile height of a precision 
reference specimen (top) compared with a taper sec- 


ither case, the surface must have high reflectivit : — 
either case, the surface must have high reflectivity den of © chains castes Gates. 


or the fringes cannot be distinguished. 

Accuracy of microscope checking techniques is 
good, using sectioning techniques on rough surfaces 
and interference techniques on smoother ones. In- 
spection is limited, however, to parts having flat 
surfaces or large radii and parts or surfaces must 
he small enough to fit under the microscope. It is 
possible to widen the range of usefulness of micro- 
scope techniques by using plastic replicas of the sur- 
face but microscope techniques are still limited. In 
any event, the field of view is small and micros opes 


are accordingly better suited to checking random ir- 





regularities than large surfaces. Microscopes are not 
adaptable to production checking because of the 
relatively long setup time required, and the possi- 


bility of damaging the fragile equipment 
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Stylus Techniques: In stylus instruments, the 
perpendicular motion of a stylus drawn along a 
surface is electrically amplified and recorded on a 
meter or chart. Two types of techniques are used: 
profiling, which provides a reading of total rough- 
ness height, usually in graph form; and averaging, 
which provides an average of the roughness over 
a length of trace, most often on a meter. 

Profiling instruments are extremely versatile. 
Roughness height variations as small as two micro- 
inches can be measured and vertical to horizontal 
magnification ratios can be varied to allow the 
most suitable graphing of the data. With standard 
heads, profiles of any flat surface or outside diam- 


pbesber Viet 


, 


<b> bbeeobs 


Fig. 7 (above) Micro- 
interferogram of stand- 
ard surface roughness 
specimen. Twenty 
microinch average 
roughness; 83 micro- 
inches peak to valley. 


Fig. 8. (right) Profile 
record. Large irregu- 
larity is a seratch, with 
metal pushed up on one 
side. 


eter can be obtained, and special tracer heads make 
it possible to obtain profiles in holes as small as 
one-eighth inch in diameter. The profiling tech- 
nique has been used to make traces as long as nine 
inches and has recorded waves in surfaces of 
similar length. Average roughness can be readily 
calculated from the charts or read directly from 
the averaging meter provided on most profiling 
instruments. 

The profiling instruments have two significant 
drawbacks: they are not suited to high production 
checking and they contact the surface being checked. 
They do, however, provide a permanent record of 
the surface profile as shown in Fig. 8. 

Averaging equipment is accepted as the standard 
means of measuring surface roughness and is con- 
sidered to be best suited to checking a wide variety 
of production finishes. The majority of surfaces 
can be checked with standard tracer heads. Special 
heads extend the range of applications so that al- 
most any machined surface can be checked. 

Experience with averaging equipment has pointed 
up four main sources of possible error. The first 
of these is the interpretation of meter reading. A 
graph of the meter reading of an averaging instru- 
ment is shown in Fig. 9. This reading was taken 
over a surface free from random flaws or scratches. 


The variation in average roughness is due to wear 


on the cutting tool or some other change in the 
cutting process. One possible interpretation would 
be to average the meter reading and decide on a 
reading of 10.5 microinches for the part. Another 
possible interpretation would be to use the maximum 
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Fig. 9. Typical meter 
reading of an averaging 
type instrument. 








sustained reading of 12.5 microinches. The latter 
is the accepted interpretation. 

The second possible error involves the roughness 
width cutoff of the equipment. Roughness width 
cut off is defined as the widest spacing to be in- 
cluded in the meter reading, and is equivalent to 
the tracing speed in inches per second divided by 
the low frequency cutoff of the amplifier. Rough- 
ness readings can change with changes in rough- 
ness width cutoff. To keep the roughness width 
cutoff 


tracing should be employed, giving a constant 


constant, mechanical, rather than manual 


tracing speed. For best accuracy, the highest pos- 
When a definite cutoff 
is not specified it should be assumed that 0.030 


sible cutoff should be used. 


inch is to be used. Narrow cutoffs are suitable only 


for short or special surfaces. 


The effect of a third source of error, stylus radius, 
is insignificant in actual practice. The standard 
radius is 0.0005 inch, which represents a satisfac- 
tory compromise between diamond life and ac- 
rurate readings. 

A fourth possible source of error is the stylus 
scratching the surface being checked. If scratching 
is encountered, it is possible to reduce the force on 
the stylus, provided that the surface is smooth. On 
soft materials, such as Babbitt metal, scratching will 
occur. It is questionable whether surface finish 
control on such materials is required, since they 
would deform under functional loads as readily as 
they do under the stylus. 

The accompanying table is designed to sum- 
marize the techniques discussed and show the best 
application of each. 


Surface Finish Inspection Techniques 





Tactual and Visual 
Checks 


Functional 


Checks 


Microscope Stylus Instruments 





Reflectivity 


Fingernail Feel Meter 


Air 


Gage Sectioning} Shadow |Interference| Profile | Averaging 





Microinch 32 up 2 up 

Range 
Shapes flat 
GoD 


Accuracy 
(percent 
deviation) 
Effect on 
Surface none none 
height percent 
reflected 


Dimension 


Ease of 
Reading poor fair poor good 


Ruggedness good good good fair 
Time for 
reading short 


short short short 


Surface area area area area 


Best rough rough flaw check 
Application estimate comparison location appearance 














32-500 


large diams G iD 


flatness soft soft 





10 up 100 up 2-100 2-8000 1-1000 


flat G flat, OD flat flat any any 


10 10 10 10 10 


none destroy none none centacts contacts 
air total total total total 


escape height height height height 


average 
height 


good fair fair fair fair good 
good poor poor poor fair good 


short very long medium medium short 


long 
area line line area line line 


check research research production 
checking 


coarse fine 


surfaces surfaces 
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TAPE CONTROL of drilling operation is achieved through an index table 
which automatically positions part for production of 24 holes on radial 
drill. Setup is programmed from blueprint or master part. Indexing speed 
varies from 6 to 90 ipm, with slow speed used for final positioning to ac- 
curacy of 0.001 in. The Micro-Positioner is transferrable to operations on 


milling machines, turret drills and similar machines. 
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Above) AUTOMATION of printed circuitry exempli- 
fies trends in the fast-moving electronics industry 
Automatic machine developed by RCA punches com- 
bination of holes needed for components to be in 


serted in printed circuit panels, 


(Right 4 SECOND machine, also developed and used 
by RCA, punches holes for components according to 
pattern programmed on tape. The blueprint typ: 
control tape, which is being inserted, is punched 
with holes in its circuit pattern corresponding to 
holes to be punched in the printed circuit boards. 
These two machines give incalculable savings in tool 


ing. labor and lead time. 


PRODUCTION of printed circuitry is further expedited 
with this automatic shear, Master boards containing 
multiple circuits are fed into the machine which 
automatically adjusts pe Ago oreg the board for 





LS at work 


FLASH-BUTT WELDING automo- 
bile door frames is accom- 
plished in this high production 
machine at a rate of about 250 
welds per hour. The piece-part 
is roll formed of low carbon 
steel. Two welds are required 
for the corner miter joints. 
Closeup at left shows part in 
position for such a weld. The 
exposed face of the door frame 
had to be porosity free because 
it is later chrome plated. A di- 
rect acting rocker-arm clamp- 
ing system is used to hold the 
part during the weld time of 514 
seconds. 


—Photos courtesy Sciaky Bros., Inc 
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Example of production operation using ceramic tool bits. A C-1045 forging, rough 


turned before delivery, is finished with ceramics. Although most applications have been 
in turning, ceramics are also used in facing. 


... tn production and in the laboratory 


By Robert T. Hook 
Chief Metallurgist 

The Warner & Swasey Co. 

Cleveland, Ohio Cini SHOULD BE EXAMINED as a new family 
of cutting materials, not evaluated in terms of more 
familiar materials. They undoubtedly possess ad- 
vantages for some machining operations but these 
operations should be determined without precon- 
ceptions. Different ceramics may be advantageous 
under varying conditions and will certainly sup- 


Ceramic cutting tools are still used more in 
experimentation than they are in production 
but the fund of application information is 


growing. Author Hook here lists some of the 
characteristics of these sintered aluminum 
oxide tools and records rules developed from 
experimental and production experience. These 
ideas were first expressed at the 1956 Purdue 
Tool Engineers Conference. 
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plement rather than supplant conventional tooling 
materials, 

Tool engineers are now studying ceramics pri- 
marily because they anticipate being able to reduce 
production costs through faster removal of metal 
during cutting operations. Ceramics may also prove 
to be the only economic tool material for working 
new hard-to-machine metals. With light feeds and 
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Roughing cut on AISI C-1015 CF tubing. Cut- 
ting conditions: speed, 918 rpm or 751 sfpm; 
feed, 0.015 inch; and depth of cut, 0.040 inch. 


high speeds, ceramics give high finishes. In fact, 
under equal conditions, ceramics generally produce 
better surfaces than carbides. Because aluminum 
oxide is plentiful, ceramic tool materials are non- 
strategic and should never be in short supply. All 
W & S turning operations with ceramics have been 
done with double-negative 5 deg.-5 deg. tools and 
holders. Rectangular tips with these rakes offer four 
cutting edges; square tips have eight. Lead and side 
cutting edge angles of 5 deg. or greater should be 
used to minimize shock upon entry into the work. 
As lead angles approach zero, the nose radius be- 
comes more critical. At no time should this radius 
exceed 44. inch. Data presented in this article are 
based on the use of 34 x 34 x 7-inch tips with nose 


radii of ee inch or less, negative toolholders, car- 


bide shims, carbide backing and a carbide chip 
breaker. 


Application of ceramics will be considerably eased 
if tip manufacturers will standardize sizes and 
shapes of tips, giving consideration to the tool- 
holders now available. Each size of the so-called 


precision-ground throw-away tips requires a dif- 
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ferent type of toolholder which increases inventory. 

Clamped-on tools appear to give the best results. 
If a ceramic cutting edge is going to break down, 
it usually does so soon after it is put in operation. 
For this reason, it is desirable to make tool changing 
simple. Some ceramic tips can be brazed but 
clamped bits should be used at least during initial 
applications. Rigid clamping of the tip in the holder 
is a must to prevent chipping of future cutting edges. 
Such chipping results from vibration under the 
clamp and thermal expansion of the holder. 

With clamped-on tools, carbide shims are required 
for support. The shim serves to prevent possible 
anvil deflection from reaching the ceramic and acts 
as a heat conductor. In some experiments, the car- 
bide shim has saved the toolholder. Upon failure 
of the tip, the shim cut for a few seconds allowing 
the operator time to stop the feed. 

Carbide chip breakers, held both mechanically 
and by brazing, appear to be best. Brazing alone 
cannot be counted on because a faulty braze or heat 
from chip flow may weaken the joint and loosen 
the cutting tip. This is especially true when the chip 
breaker also acts as part of the clamp. The chip 
breaker should be set at an angle not quite as great 
as the side cutting edge angle or lead angle so the 
chip will be curled into the unused portion of the 
ceramic. 

The minimum distance between the chip breaker 
and the cutting edge appears to be 14 inch. Re- 
duction of this distance leads to flaking of the tip 
and, in most cases, breaks the nose radius. By rule 
of thumb, the distance should be 10 to 20 times the 
feed rate when cutting at 1,000 sfpm or higher. It 
has become apparent that chip breaker setting is 
dependent on the cutting speed. At 1,500 sfpm, one 
setup will produce a short, brittle chip. With the 
same setup but cutting a 1,000 sfpm, chips will form 
a “bale of hay.” More study is required on this 
relationship. 

Ceramic cutting tips are used at speeds between 
400 and 1,400 sfpm. On some materials, cutting 
speed goes as high as 3,000 sfpm. However, ceramic 
tool life is influenced by speed of cutting just as 
carbide life is. Depths of cut range from 0.010 to 
0.300 inch. Feed rates vary from light finishing 
cuts to 0.027 ipr. Examples of some successful com- 
binations of speed, feed and depth of cut for several 
materials are shown in the accompanying table. 

During the earliest stages of cutting with ceram- 
ics, tool life was highly inconsistent. There has 
been gradual improvement in this characteristic. 
Early tests resulted in removal of 72 cu. inches of 
metal at 1,300 sfpm. Results are now more uniform 
and reach values as high as 1,080 cu. inches of metal 
removed under the same cutting conditions. Impact 
properties of ceramics are less consistent than tool 
life in straight turning, but indications, both here 
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and abroad, show that by accepting a slight re- 
duction of hardness impact strength can be in- 
creased. This may lead to the use of ceramics in 
interrupted cutting operations. 

Rigidity of the tooling is important when working 
with ceramics. To reduce vibration at high speeds, 
the driving dogs must be accurately made to balance 
and may have to be made of lightweight material. 
All possibilities for introduction of vibration should 
be eliminated. Continued vibration results in poor 
surface finish and can break the nose radius of the 
tip. Rigid positioning of the tailstock center seems 
to be one of the determining factors in reducing 
chatter. Unless this end of the workpiece is rigidly 
held, chatter will show up in surface finish, and is 
worse with ceramics than under the same conditions 
with carbides. 

Several specific precautions have resulted from 
laboratory experiments. When turning, care should 
be taken so that there are no burrs left on the work- 
piece from previous operations or cuts. When en- 
countering an edge with a burr, ceramic tools tend 
to flake. The tendency toward flaking may be les- 
sened if a chamfer is ground on the side cutting edge 
where it is liable to contact a burr. Roughing cuts 
may be required on tube type parts where lack of 
roundness and straightness might cause high tool 
forces. It may also be necessary to alter the tooling 
to reduce whipping at high speeds. For the time 
being. the method of necking before turning is ad- 
visable. Since some ceramics can be abraded during 
dwell. necking will remove the possibility of a dwell. 

It has been found, with some surprise, that cool- 
ants seem more suitable for use with ceramics than 
with carbides. Coolant helps to control the chip by 
weighting it down so it goes into the pan rather than 
flying around the room. In experimental production 
jobs, good results have been obtained with inter- 
mittent application of coolant. The ceramic tip was 
allowed to get hot and then coolant—water or mix- 
tures of water, soda water and emulsified oil— was 
applied. There appears to be no tendency toward 
cracking. 


Ceramic tools seem to last longer if they are used 


Turning Speeds and Feeds 
That Have Given Good Results 








Material Condition Hard- 
ness Speed Feed Depth 
(Brinell) (sfpm) (ipr) (inch) 





4150 Hot-rolled 


annealed 197 850 0.012 0.300 
C-1045 Hot-rolied 

annealed 170 1600 0.012 0.100 
C-1015 Cold-drawn 

seamless tube* .. 800 0.015 0.100 
C-1015 Cold-drawn 

seamless tubet . 975 0.022 0.025 








Note: All cuts dry 
*Roughing cut 
+Finishing cut 
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continously. With clamped-on toolholders, the tip 





is cool after a cut. If the tool is permitted to remain 
idle, however. the heat in the toolholder and tip 








support goes back into the tip. Hot tips have demon- 








strated a tendency to fail almost immediately upon 





entry into the work. Although still unexplained, it 





has been found that temperature of the workpiece 





differs after a rough cut or a finishing cut. With a 





34-inch depth of cut, the workpiece is cold while 





after a 0.045-inch finishing cut, the workpiece is 








warm. 





Ceramics may be prepared for metal-cutting with 





the same grinding techniques as used for carbides. 





A 220-grit diamond wheel is recommended to pre- 





vent cracking during the grinding operation. Care 





must be exercised when grinding small areas because 





the rate of material removal is relatively fast. As 





previously stated, ceramic tools should have nose 





radii of 445 inch. Sharper radii will cut, but the 





finish is undesirable. With larger radii there seems 








to be a tendency toward chatter. 





Power requirements when cutting with ceramics 
are approximately 80 per cent of the power needed 


by carbides under similar conditions. One theory 
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Finishing cut without coolant on AISI C-1015 CF 
tubing. Cutting conditions: speed, 918 rpm or 751 
sfpm; feed, 0.022 inch; and depth of cut, 0.022 inch. 
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explains this fact by pointing out that the coefficient 
of friction is lower for the ceramics. This theory 
has not yet been completely checked. 

Since foreign investigators are also testing ceram- 
ics for cutting tools, it is interesting to try to eval- 
uate their work. Speeds up to 11,000 sfpm have 
been reported, but without giving an indication of 
the workpiece material, feed or depth of cut. Con- 
siderable work is being done with ceramics in inter- 
rupted cuts. Technical reports from Czechoslovakia 
indicate that lead angles as high as 60 deg, are being 
used to minimize shock upon entry into the work- 
piece. The literature indicates that Czechoslovakia 
and Russia are four to five years ahead of the United 


States in research and at least two years ahead in 
production. 

It has been estimated that it would take up to 
five years to achieve industry acceptance of ceramics 
in normal times. This period would probably be 
cut to one year in the event of an all-out emergency. 
By speeding research work on ceramic cutting tools 
this time lag would probably be reduced. Investi- 
gation into the uses of ceramics may promote the 
efficient use of the harder grades of carbide. This 
would certainly be a desirable offshoot from ceramic 
study. In addition, the aluminum oxide based cer- 
amics may be just the forerunner of many new 
families of cutting tool materials. 





Helical Carbide Inserts Solve Milling Job 


Top. Overall view of special high-cycle milling unit. 
Wing here is in final stage of completion. 


Above. Closeup photo shows the gang cutter ready 
for milling steps on the root shoulder section of the 
Super Sabre wing. 


Right. Finished part requires four passes through 
the machine since both top and bottom of the two 
protrusions on the wing are stepped. 
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A tricky problem of milling the wing subassembly 
for F-100 Super Sabres at North American Aircraft 
has been solved by designing special cutters. The 
new cutters mill the critically located contour on 
wing spars at the point where they are attached to 
the fuselage. Helicarb inserts are ganged and 
stepped in sections to mirror the desired contour. 

Using dampers on the part to minimize vibration, 
a cut 6 inches wide by 14 inch deep is possible; feed 
rate of the machine at present is 48 ipm. In spite 
of fast table travel and lack of rigid hold-down fix- 
turing on the outboard end of the wing, the shear- 
cutting action of the Helicarb design provides a 
finish of 20 microinches, rms, and better. 

Construction is such that the four sectional cutter 
bodies are made separately with machined seats for 
the inserts. Inserts are then twisted to a 25-deg helix 
angle and brazed in place with a 10-deg positive 
rake angle. The four cutters are then assembled and 
ground to their specific diameters and dynamically 
balanced at 1800 rpm as an assembly. 
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By Milton C. Shaw* 


Professor of Mechanical Engineering 
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Fig. 1. Ceramic cutting tool machining AISI 1040 
steel at 450 sfpm, feed of 0.014 ipr and depth of cut 
of 0.150 inch. Until recently ceramic tools were not 
thought suitable for use with cutting fluids. A dupli- 
cate tool is on the back of the toolholder. 


Everyone in metalworking is aware of 
the fast-moving developments in ma- 
chine tool design. These presage even 
more exciting improvements ahead. In 
this article, an outstanding authority not 
only tells what to expect but why. 


M AJOR REQUESTS made of tool machine builders 
the past 25 years have been associated with a re- 
duction in machining cost, an increase in conven- 
ience of operation or an increase in workpiece pre- 
cision. There is no reason to believe that requests 
in the future will be motivated by considerations 
other than these. 

Predicting the future is a rather hazardous under- 
taking at best, and one who has observed the fate of 
other seers is inclined to be conservative. There- 
fore, no attempt will be made to be all-inclusive in 
this discussion. Only a few of the more significant 


*Senior member ASTE Boston chapter. 





Nomenclature 


constant whose value is dependent on ma- 
chine and materials variables 

machining cost per part (cents) 

exponent of the Taylor tool-life equation 
tool life (min) 

tool life for minimum part cost (min) 


machining time per part (min) 


trends in machine tools and some of the develop- 
ments that may come in metalworking will be con- 


sidered. 
Machining Cost 


Total cost of machining operations on any part 
is made up of several component costs, and the 
mathematical summation of these individual costs, 
as defined in the accompanying nomenclature, is as 
follows: 

VU Te + 2x7 a T il we iene 
The first term on the right side of this equation 
is the direct machining cost per part, including labor 
and overhead. The second and third terms represent 
the tool costs per part, including down time and the 
direct tool cost. The last term is the cost of trans- 


ferring work to and from the machine, including 








——— 


Fig. 2. Plan view of Kolesov turning tool in position 
against a workpiece. 
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Ta = down time to change tools (min) 
time to change workpieces (min) 
cutting speed (sfpm) 
cutting speed for minimum part cost (min) 


machine, labor and overhead costs per minute 
(cents) 


cost of the cutting edge (cents) 


labor and overhead. The methods of determining 
machining costs have been previously published in 
greater detail (THE Toot ENGINEER, Aug. 1955, 
p. 81). 

Another important expression, the Taylor Equa- 
tion, relating cutting speed and tool life, is: 


} TT” 


A straight line results when log 7” is plotted against 
log V. The slope of this line is n and the intercept 
corresponding to the value of V when T 1 min- 
ute is C. 

The cost per part will be a minimum when tool 
life is: 


I . ( ofa ) \( : — ), nn 


The speed corresponding to minimum cost per 
yart is found by substituting 7’ for T in Equation 2: 
f | 


P = ae 

Any development in tooling that increases the 
value of C or decreases 7’ will, of course, require 
the use of high machining speeds. The optimum 
cutting speed (V’) is more or less independent, of n, 
although V’ does decrease slightly with an increase 
in n. 

When carbide cutting tools were introduced for 
turning and milling steel in the late thirties, the 
value of C was increased significantly and optimum 
speeds increased correspondingly. Soon after this 
development, machine tool builders were supplying 
machines capable of higher operating speeds and of 


increased power. 


| iB : 


Recent Cutting Tool Developments 


A number of cutting tool improvements have been 
introduced fairly recently that should lead to further 
increases in machine tool speed and power. These 
include: 


1. Improvements of quality of steel-cutting grades of 


carbide by vacuum sintering and improved formula- 


tion. These new carbide grades, although hard, have 
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less tendency to chip and, in addition, have greater 


crater resistance. 


2. Adoption of clamped carbide tools to provide pieces 
of carbide of greater thickness free from brazing 
stresses. 

Adoption of disposable carbide tools that have several 
cutting edges per piece and require no carbide grind- 
ing facilities in the user’s plant. 


Use of ceramic cutting tools. 


Use of tools that are specially designed to have long 
life at high feed rates, such as that introduced by 


B. A. Kolesov in Russia. 


The main influence of the first two items is to in- 
crease the quantity C in the Taylor equation and 
hence, to increase the optimum speed, as can be seen 
from Equation 4. 

Disposable carbide cutting tools are an important 
development in decreasing tool cost and tool chang- 
ing down time, both of which cause a decrease in 
optimum tool life and thus an increase in optimum 
speed. Moreover, use of disposable carbide tips shifts 
the tool life criterion from a given wear land value, 
such as the 0.030-inch value widely used in USA for 
brazed carbide tools that are reconditioned by 
grinding, to one of total destruction. This has the 
effect of increasing the constant C in Equation 4, 
which causes a further increase in optimum speed. 

Ceramic tools may be briefly characterized as 
brittle and refractory. Like most materials, sintered 
aluminum oxide behaves in a less brittle fashion at 
higher temperatures and hence should be used at 
high cutting speeds. Furthermore, stresses on the 
cutting tool are less at high speeds, since the metal 
cut is then in the hot working region and so does not 
strain harden. The greater refractory character of 
ceramic tools makes it possible for high cutting 


speeds to be used, Fig. 1, without the cutting edge 
flowing plastically as the less refractory carbide 


tools are inclined to do at high speeds. 

When ceramic tools are fully developed and in 
production, their cost should be significantly less 
than equivalent carbide tools, since the cost of raw 
materials and of manufacture should both be less. 
This in turn will lead to even greater speed by re- 
ducing cost of the cutting edge and, therefore, re- 
ducing the optimum tool life. 

It is evident that there are many reasons for 
machine tool users to ask for increased cutting 
speeds in the near future. Since the cutting force 
is essentially independent of cutting speed, and the 
power consumed at a cutting tool is given by the 
product of cutting force and cutting speed, it is to 
be expected that the power required of machine 
tools will increase at least directly with the speed. 
In addition to this linear increase in power with 
speed, any trend in the direction of increased feed, 
such as exemplified in the cutting tool of B. A. 
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Kolesov referred to in Item 5, will lead to require- 
ments for additional power. 

The tool designed by B. A. Kolesov is meant to 
take roughing and finishing cuts simultaneously at 
unusually high rates of feed. This tool is  ap- 
parently in wide use in Russia and many appli- 
cations to turning, boring, milling, planning, dril- 
ling and other operations are reported in current 
Russian literature. Kolesov was awarded the Stalin 
Prize for this development and Russian engineers 
appear to be excited about it. If it proves in practice 
to be as useful as is claimed, it is a development 
that tool engineers in this country should know 
something about. A brief description of the prin- 
ciple applied to a turning tool is given below. 

The Kolesov tool is designed to make two con- 
nected chips as shown in Fig. 2—a roughing chip 
and a finishing chip. Wherever possible the rough- 
ing cut is made with a large side-cutting-edge angle 
(SCEA = 45 deg.), while the finishing cut is made 
with a still larger SCEA of 70 deg. 

When a tool with conventional end cutting edge 
angle (ECEA) is operated with high feed, a surface 
resembling a screw thread is produced. The Kolesoy 
tool avoids this difficulty by having no ECEA on the 
clearance section of the tool. The flat section with 
no ECEA is made from 10 to 20 percent wider than 
the feed increment. Details of preferred tool angles 
for a carbide-turning tool used in cutting steel are 


given in the figure. 


Table 1—Comparison of Conventional 
Carbide Tool and a New Precision Tool 


Cutting 
Depth of ToolLife Time 
Cut, (in.) (min) (relative 


Speed Feed 
Tool (sfpm) (ipr) 


Conventional 425 0.0056 
Kolesov 425 0.0635 


This development puts into practice something 


that has been known for a long time namely: 


Tool life is decreased less by an increase in feed than 


by an increase in speed. 


Tool wear is directly proportional to the number of 
feet of work material that crosses the cutting edge 
This in turn means that, other things being equal, the 


tool life will vary inversely with the feed rate. 


Some idea of how the Kolesov tool is meant to 
be used may be gained from TaBLe 1, where repre- 
sentative conventional carbide-tool data are com- 
pared with data obtained with the new tool. It is to 
be noted that the Kolesov tool has a life that is 50 
percent greater, while the machining time is reduced 


by a factor of 11 (by increasing feed, not speed). 
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The peculiar geometry of the Kolesov tool makes it 
possible to use high feed and still obtain a good 
finish on the workpiece. 


Problems of Increased Speed and Power 


About 1925, machine builders began replacing 
plain journal bearings by rolling contact bearings 
to support main spindles. This shift from hydro- 
dynamic bearings to rolling contact bearings was 
completed in the 1930’s. At present, many: machine 
tool spindles are operating at the upper limit 
Research 
machines, which have been built in recent years to 


of speed for rolling contact bearings. 


operate at above average speed, have been equipped 
with special precision ball bearings lubricated by 
oil mist. It is not clear how the greater spindle 
speeds that will be needed in the future will be ac- 
complished by rolling contact bearings. 

In 1925 the plain journal bearings used in 
machine tools were relatively crude affairs of low 


spring constant. Since this time there have been 


Fig. 3. Programming a part 
for production on a magnetic 
tape controlled milling ma- 
chine involves translation of 
dimensions into numerical 
coordinates. Unit is a West 
Coast development by Elec- 
tronie Control Systems, Inc., 
Stromberg Carlson. 


many improvements in hydrodynamic bearing de- 


sign that have not been tried in machine tools. Today 


it is possible to provide bearings of greatly im- 
proved stiffness that do not depend upon metal-to- 
metal contact for their guiding action. It would thus 
appear that hydrodynamic bearings should be re- 
examined by the machine tool designer engaged in 
providing machines of increased speed capacity 
and rigidity. 

Other problems associated with increased speed 
involve gears and clutches. It is likely that machines 
of conventional design will shift to helical gears 
when speeds are increased. Clutches then become a 
necessity to obtain changes in speed. Attention to 


the design of such clutches will be necessary if they 
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are not to overheat or slip at high operating speeds. 
Further use of reinforced laminated plastic gears 
for the highest speeds, to provide quieter operation, 
may be precluded if the power to be transmitted 
must also increase. 

Since both increased speed and increased power 
will probably be required simultaneously, high-fre- 
quency electric motors become attractive, since they 
are more compact in the larger sizes. Use of a hy- 
draulic motor to drive a machine tool with feed-back 
control on the output speed becomes attractive for 
high-speed, high-power applications. Such a unit 
can provide infinitely adjustable speed control over 
a limited range, a feature that always is useful. A 
built-in tachometer would, of course, be an impor- 
tant feature of a machine having this sort of drive. 

Extension of present geometric progressions of 
speed on machine tools leads to increments that are 
much too large at the high-speed end. The ideal 
solution to this problem is an infinitely adjustable 
system. If this would appear too costly, then a com- 


promise solution might be obtained by designing 
machines that are used for either high or low speed 
ranges rather than attempting to cover the entire 
range with a single machine. The machine tool in- 
dustry might well see this type of specialization in 
the near future as one solution to the high-speed 
machining problem. 


Machine Tool Accuracy 


Users of machine tools will contiue to be in- 
terested in machines of greater accuracy and con- 
venience. With increased speeds and increased 
power, need also frequently exists for greater rigid- 
ity. For example, use of harder carbides and ceramic 
tools are trends that require not only higher speeds 
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but increased rigidity of the entire system. Greater 
use will have to be made of aircraft type design tech- 
niques that provide greater rigidity without greater 
weight. Welded machine frames may be more widely 
used in the future in order to take advantage of the 
threefold increase in the modulus of elasticity that is 
obtained in going from cast iron to steel. 

The precision of most large machines is limited 
by the rigidity of the concrete foundation on which 
they are placed. Both the user and the builder find 
that there is far more harmony if the rigidity of the 
machine is self-contained and not dependent on a 
subbase supplied by the user. Also, incorporation 
of isolation mounts on machines enables them to be 
more independent of floor-borne vibrations pro- 
duced by neighboring machines. The builder of 
machine tools should find the inclusion of vibration 
isolation mounts for his machines a good investment 
in public relations. It should be assumed that the 
average user will want to put a grinder next to a 
shaper, regardless of the vibration problem, if this 


helps reduce costly materials handling in his shop. 


Combined Operations 


The combination of operations that has been 
practiced on automatic screw machines for many 
years is an important way of saving time. This 
idea is being more widely used and one sees com- 
binations of sawing and turning, and other relatively 
strange but effective combinations. 


The more recent combination of gaging and 
machining is one that will undoubtedly be used more 
widely in the future. Use of air gaging equipment 
that checks the product as it is made is an effective 
way of not only saving time and labor, but also in 
reducing scrap losses. The user of machine tools 
will undoubtedly demand wider application of the 
principle of sumultaneous machining and measuring 
in the future. 

The inclusion of a primary measuring system 
built into such machines as lathes and milling 
machines would be convenient for small-scale pro- 
duction. Modern developments in measuring tech- 
niques now make it possible for the lower cost 
machines to be supplied with a built-in measuring 
system, such as that which has been only feasible in 


the past in such expensive machines as the jig borer. 


Automatic Control 


More automatic control of machine tools is inevi- 
table as a consequence of the ever rising cost of 
labor and the upgrading of personnel. A number 
of machine tool builders have already developed 
preselection devices for their machines by means of 
which machine time may be saved by having the 
operator feed information into the machine for the 
next operation while the present cut is being taken. 
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Several punch card and tape systems of accomplish- 
ing this presetting of operating conditions automati- 
cally were exhibited at the Machine Tool Show in 
Chicago, Sept. 1955. This is but a first step in the 
automatic control of machine tools. 

A number of machine tools have been built which 
are programmed through an intricate sequence of 
motions automatically, the information being coded 
in digital form on a punched tape. The first unit 
of this type was constructed at MIT several years 
ago. This was a milling machine with three degrees 
of controlled motion. The controlling unit moved 
the tool in three mutually orthogonal directions, the 
minimum motion in any direction being about 0.001 
inch. This machine, like all other similar ones, is 
provided with feed-back control such that the 
amount the tool is scheduled to move is compared 
with the actual motion, any difference detected being 
immediately applied as a correction. Since the ap- 
pearance of this machine, others have been built for 
special jobs such as the machining of cams or of 
special aircraft components. 

This early machine was criticized by machine tool 
builders as being too complex, particularly with 
regard to the electronics employed, too difficult to 
code from a drawing and too costly. Many builders 
were convinced that this idea was impractical and 
a dream of the distant future. These estimates have, 
however, proved to be the usual reaction to a new 
concept. Today, these same builders are busily 
engaged in producing automatically controlled 
machine tools of their own. These units are for 


the most part simpler, although more specialized. 


However, all contain a large number of electronic 
components. 

Automatic machine coutrol has attractive possi- 
bilities at both high and low levels of production. In 
mass production it is possible for one controlling 
unit to operate a whole bank of machines, thus off- 
setting the high cost of control equipment. On the 
other hand, special-purpose machine tools can also 
profit from automatic control, particularly in the 
production of intricate parts. For example, one 
manufacturer of jig boring machines is designing 
a digital unit for his machine that enables a complete 
part to be made by use of a punched tape. Jig 
boring jobs are easily programmed, since drawings 
of parts produced on such machines are dimensioned 
from two reference lines, a. practice that greatly 
simplifies programming the automatically controlled 
machine. It is reasonable to expect that when auto- 
matic control of machine tools comes into wide 
use, a major change will occur in drafting practice, 
drawings then being dimensioned according to tech- 
niques that are more favorable to programming, 
Fig. 3. 

The previous mentioned jig boring application 
of automatic control also provides an automatic 
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Fig. 4. Flow turning a typical workpiece on the special lathe developed by Lodge & Shipley. 


correction for temperature changes of the work 
when nonferrous alloys are machined. A thermo- 
couple provides a thermoelectric electromotive force 
proportional to the difference between the standard 
20 C reference temperature and that of the machine 
and an automatic correction corresponding to the 
difference in linear coefficients of expansion of the 
tool and work is made on the standard instructions 
fed to the machine by the controller. 

This is a feature that is easily incorporated into 
an automatically controlled machine but not avail- 
able under conventional conditions. It also repre- 
sents a different approach to precision than that 
which is normally taken. The usual method of 
making something with precision is by complete 
control of all variables. While this is a straight- 
forward approach, it is sometimes costly and dif- 
ficult. An alternative procedure involves allowing 
something to vary and then continuously correcting 
for the variation. 

Another interesting example of the latter proce- 
dure is to be found in the spectrographic ruling 
engine of Dr. George R. Harrison of MIT. This 
machine must scribe 30,000 lines per inch on a 
metal coated glass plate using a special diamond 
tool. The spacing of the lines must remain constant 


to a few microinches over a distance of several 
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inches to insure proper diffraction. 

The conventional approach to this problem has 
been to attempt to hold all variables rigidly fixed. 
In the new approach adopted by Dr. Harrison, the 
spacing of the last two lines produced is compared 
with a standard spacing and an appropriate cor- 
rection made to the next line ruled. In this way 
the absolute spacing of two lines can be held to a 
closer tolerance than would be possible by the con- 
ventional direct approach. 

One interesting possibility that is attractive for 
small-lot production is the playback system of auto- 
matic control. By this method a skilled machinist 


makes one part by hand and a magnetic tape or 
similar record of all operations is recorded. When 
this record is played back all of the motions are 
reproduced and a number of parts identical with 
the first may be made. The metalworking industry 
will undoubtedly see several devices of this sort 
placed on the market in the future. 


One element that is missing in all present auto- 
matic-control devices is a system of feedback from 
the workpiece. Present feed-back control systems 
merely compare the command and the tool or table 
motion. Need exists for a simple system that goes 
to the finished part and feeds back information as 
to what has been produced, so that a suitable cor- 
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rection may be made. Such a device would include 
tool and work deflections, and tool wear in the 
feed-back loop. When such a system is developed, 
it will be possible to continuously correct the tool 
and thus make possible a reduction in the part-to- 
part variation. 

In the high-production industries, such as the 
automotive, there will be an increasing trend toward 
complete automation where automatic machines are 
connected together by automatic conveying equip- 
ment. In the past the automotive industry has 
scrapped large numbers of special machines with 
each model change. This practice will have to be 
altered since automatically controlled equipment is 
too costly for this sort of operation. Probably the 
answer to this problem will lie in requiring the 
standardization of control equipment, so that it may 
be readily shifted from one machine to another 
when a new setup is made. Thus, machine tool 
builders engaged in the design of automatic control 
equipment should give attention to standardization 
of equipment and the possibility of building multi- 
purpose control devices. 

For ease of servicing, it is important that an entire 
unit be broken down into many subunits, so that a 
faulty element may be quickly located and the en- 
tire subassembly replaced. The high cost of an auto- 
matically controlled machine makes it imperative 
that the down time for repairs be kept to an abso- 
lute mininmum. 


Nonchip Forming Processes 


Whenever it is economically advantageous, parts 
that were previously machined should be produced 
by nonchip forming processes. Several examples 


of such processes have appeared in the past few 


years and these either affect machine tool sales o1 
offer the machine tool builder an opportunity to 
diversify. 

Two American machine tool builders are now 
producing flow turning lathes. These machines pro- 
duce parts by causing a hardened tool steel roller 
to press an intially cylindrical workpiece against a 
shaped mandrel, Fig. 4. The desired shape is im- 
parted to the work quickly by plastic deformation. 
Current machines are capable of reducing the work- 
piece section by as much as 75 percent. This is an 
example where parts that were previously turned 
are now flow turned and the machine tool builder 
has diversified by producing the equipment. 

Another similar development is the high-speed 
rolling of splines and gears. Parts of surprising 
precision can be produced by cold forming in 
specially designed machines. 

An example of a nonchip forming process that is 
in direct competition with metal cutting is the proc- 
ess called chemical milling. This is really a con- 
trolled etching technique developed by the aircraft 
builders for removing unwanted sections of alu- 
minum from panels by masking them and placing 
in a hot alkaline bath. This process is said to com- 
pete favorably on a cost basis and eliminates the 
need for hugh special milling machines, as well as 
the difficult problem of supporting thin sections 
while machining. The etching technique has an 
added advantage of enabling the unwanted metal 
to be removed after forming to shape, which could 
not be done with the conventional machining 
technique. 

It is to be expected that more developments of 
this sort will appear in the future, but it is not an- 
ticipated that these will prove a major factor to the 
machine tool industry. 





Automatic Controls Spark Industry Growth 


More than 50 percent of current plant construc- 
tion in the United States is associated with need for 
more efficient and automatic production, according 
to Paul B. Wishart, president of Minneapolis-Honey- 
well Regulator Co. Such activity serves to empha- 
size the growth of automatic control into most in- 
dustrial and scientific fields. Automatic control, for 
example, accounts for as much as 90 percent of the 
cost of some advanced missiles and pilotless aircraft. 

Expansion of the automatic production operations 
is a further step in line with all technical progress 
or mechanization, he points out, which is only an 
effort to extend himself beyond his own limitations. 
“The power shovel is merely an extension of man’s 
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arms and hands; telephone and radio are simply 
projected speech and hearing; power vehicles are 
simply better and easier means of locomotion. Simi- 
larly, automatic controls are a super-extension of 
his nervous system—being faster, more accurate, 
applicable to almost all his functions and complete- 
ly automatic.” 

To date, industrial instruments are utilized in all 
of the 50 different classifications of American in- 
dustry, both to reduce costs and to improve product 
quality. In some cases, processes are possible only 
because of their use. In the future, he predicts more 
and more control will be utilized in manufacturing 
operations. 





AUTOMATIC 
ASSEMBLY 


of printed 


Fig. 1. Autofab machine. Each station inserts one 
component in a printed wiring card. Manual controls 


oo - e 
at each station permit individual adjustment in case 
vl re Cl rcu j $ of malfunction. 


Riis QUANTITIES of electrical circuits are re- 
quired in the manufacture of electronic equipment. 
The circuits produced by IBM at Kingston consist 
of small die-cut fiber cards with wiring diagrams 
etched on both sides, to which components such as 
pulse transformers, resistors, and capacitors are 
assembled automatically. Key machine in the pro- 
duction system is the “Autofab,” Fig. 1, which as- 
sembles components to the cards. Other automatic 


= machines are used to prepare components for assem- 
By T. W. Black 


: ; bly, to insert the lugs or terminals used for electrical 
Assistant Editor 


distribution to and from the card, and to perform 

the dip soldering operation which seals components 

in place. The end product of these operations, a 

completed circuit, is shown in Fig. 2. 

Preparation of components for assembly consists 

of straightening the leads, cutting them to proper 

Use of printed wiring for small electrical cir- length for insertion in the card, crimping terminals 
cuits has eliminated numerous hand wiring and onto the leads, and loading the components onto the 
soldering operations. Further reductions in 
manufacturing costs have been made possible 
by the development of automatic machines for : : ay 
eireuit assembly. The problems involved are rates of speed to keep pace with the productivity 


reels used to feed the automatic assembly machine. 
These operations, Fig. 3, are performed at high 


essentially tool engineering problems, many of of the Autofab machine. 
which have been solved with a considerable 
degree of success at the Military Products Divi- 


Lead Straightener: Straightening of the leads 
sion of IBM at Kingston, New York. 


is an extremely important operation, since bent or 
crooked leads could result in malfunction of the 


The Tool Engineer 





Fig. 2. (top) Electrical circuit after assembly of com- 
ponents. Soldering lugs can be seen near the left and 
right-hand edges of the printed wiring card. 


Fig. 3. (center) Steps in the preparation of compo- 
nents before assembly to printed wiring card. 


Fig. 4. (bottom) Automatic wire lead straightener. 
Components are fed through chute into die, which 
straightens leads and cuts them to nominal length to 
facilitate subsequent handling. 


assembly machine. Essentially, the lead straighten- 
ing device, Fig. 4, consists of a small die actuated 
by air cylinders. Components are fed from a gravity 
chute and are released individually onto the jaw of 
the die, Fig. 5. The anvil descends, straightening 
the wire in one plane. A straightening punch then 
moves in between the anvil and the jaw, straighten- 
ing the wire in the second direction and simultane- 
ously cutting the leads to nominal length. The anvil 


and punch then retract; another part is released 


into the jaw and the cycle is repeated. As green 
components are pushed onto the jaw, they push 
completed parts off the jaw into the unload chute. 


Resistors as received 
from the manufacturers 


A 


Leads straightened and 
cut to nominal length 


ee 


Leads cut to final length 
and terminals applied 


Resistors wound on reels 
for use in Autofab machine 





Fig. 5. (upper left) Automatic lead straightening die. 


Fig. 6. (above) Autoprep machine applies terminals 
to each wire lead to facilitate assembly and insure a 
good joint. 


Fig. 7. (center left) Chains of lugs are fed into the 
die of the Autolug machine and automatically inserted 
into selected holes in the printed wiring card. Board 
at top of picture corresponds to printed card and lights 
indicate stations where malfunction occurs. Lights on 
bottom board show stations where insertions are being 
performed. 


Fig. 8. (lower left) Operator adjusting feeding fingers 
on Autolug die. Each finger controls insertion of lugs 
in one station. 


Application of Terminals: Terminals are ap- 
plied to the leads in order to make a good mechani- 
cal fit between the leads and the holes in the printed 
card. It has been found that unsatisfactory soldered 
connections have been virtually eliminated through 


the use of the terminals since the solder rises and 


fills all open areas in the hole through capillary 


action. The tight mechanical fit between the ter- 
minal and the hole also facilitates handling of the 
completed assembly prior to soldering. 

Terminal application is accomplished on a special 
machine, Fig. 6, called the “Autoprep.” Compo- 
nents are fed into the machine manually or, prefer- 
ably, on tape. A hitch type device carries the com- 
ponents between successive stations where leads 
are cut to length and terminals are crimped in place. 
The terminals themselves are fed into the machine 
in the form of a chain. As components leave the 
last crimping station, they come into contact with 
an adhesive on a single backed tape which is wound 
onto reels to hold components in position. The reels 
are used for the storage of completed components 


and to feed the automatic assembly machine. 


Lug Insertion: From one to 4] soldering ter- 
minals can be automatically inserted in the printed 
cards in an automatic lug inserting die used in a 
small punch press, Fig. 7. There are 41 reels of 
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terminals located on the four sides of the die. These 
are fed into the die through tubes. Feeding fingers 
projecting from the sides of the die, Fig. 8, are set 
by the operator to control the number and location 
of the lugs required for a given circuit design. When 
an individual feeding finger is pulled to the “out” 
position, terminals are fed into the corresponding 
location in the die for insertion into the card. When 


“ 


the fingers are pushed to the “in” position, feeding 
does not take place. In setting up, the operator 
works from a simplified blueprint of the card. An 
inspection board with green lights corresponding 
to the 41 locations in which lugs can be inserted is 
located to the left of the press. When the operator 
pulls out one of the feeding fingers, the correspond- 
ing light on the board is turned on. This enables 
the operator to visually check his pattern of inser- 
tions against the blueprint. 

Printed circuit cards are fed into the die from a 
hopper. Once the operator has set the feeding fin- 
gers, the entire operation of the press is automatic. 

As the upper half of the die is raised, a card is 
fed into position for the insertion of lugs and the 
lugs are inserted. On the downstroke of the press, 
crimping and cutoff operations take place. Inser- 
tion of a new card from the hopper moves the com- 
pleted card to an electrical inspection station where 
the locations of the lugs are checked automatically. 

A second inspection board, identical to the one 
used to inspect the setup, indicates malfunctions in 


operation of the equipment. Precision limit switches, 
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located on each of the 41 tubes through which the 
lugs are fed to the die, open if a strip of lugs is 
pulled out of position. The press automatically stops 
and a red light flashes to indicate the location of 
the trouble. Separate red lights in the center of the 
board inform the operator if a card jams or the 


hopper is empty. The press is automatically stopped 


for either of these contingencies. 


Assembly Machine: Following insertion of 
lugs, the cards are transported to the assembly op- 
eration. The machine for insertion of components 
into printed circuit cards—the “Autofab” machine 

is capable of assembling from one to 24 com- 
ponents into individual cards at the rate of 1200 
cards per hour. An eight-station turret, Fig. 9, is 
used to magazine feed the cards onto a chain con- 
veyor which carries the cards under each of 24 


inserting heads. The turret automatically indexes 


Fig. 9. (left) Eight- 
station turret feeds 
printed wiring cards to 
Autofab machine. 


Fig. 10. (above) Head 
on Autofab machine 
feeds formed terminals 
of component into 
printed card. 
























































when the supply of blanks in a station is exhausted, 
and stations can be loaded without stopping the 
machine. 

Each head, Fig. 10, is standard, with the excep- 
tion of the tools which transport, form and insert 
components. These tools are designed to accom- 
modate specific sizes and type of components. Leads 
on the components have been straightened and cut 
to size, and terminals have been clinched to the 
ends of the leads as already described. The final 
operation on the leads 


bending 90 deg—is per- 


formed by the tools on the inserting head. 
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In operation, the inserting head functions as fol- 
lows: components from a tape reel are gravity fed 
down a chute and individually loaded onto two 
projecting arms or anvils, Fig. 11. Inserting fingers 
then descend and bend the leads down over the anvil 
ready to be inserted in the proper holes in the card. 
The inserting fingers grip the leads firmly and the 
anvil backs out of the way. The fingers descend 
and the component is inserted in the card. The 
fingers then open and return to the “wait” position. 
The anvil also swings back into position to receive 
a new component. 

Use of tape reels for feeding components instead 
of the magazines originally used has resulted in a 
substantial cost savings. The reels are easy to han- 
dle and store, can be rapidly installed on the Auto- 
fab machine, contain many more components than 
the magazines and can be mechanically loaded. 

Inspection devices are incorporated in each in- 
serting station. Two open contacts are placed di- 
rectly under the holes in the printed circuit that 
receives the leads of the component. If the inserted 
leads project through the board for the required 
distance, the open contacts are closed and the ma- 
chine will recycle and index the card to the next 
inserting station. In the case of a faulty insertion, a 
red light flashes, enabling the operator to locate the 
station where the malfunction has occurred. Sep- 
arate control panels are located adjacent to each 
inserting head to permit individual adjustments and 
tryout when necessary. Limit switches are built 
into the card stops at each station so that the head 
will not function if the card is not properly aligned. 

Soldering: At the completion of the card assem- 
bly operation, cards are dip soldered with all com- 
ponents in place. Soldering is accomplished auto- 
matically at the rate of 1200 cards per hour in the 
“Autosol” machine, Fig. 12. The cards are carried 
through flux, preheating and dip soldering on a 
chain conveyor system. Dross is automatically 
skimmed from the solder by blades attached to the 
conveyor. The level of solder in the tank is kept 
constant by a device which inserts a precise length 
of solder wire in the tank each time a card is sol- 
dered in order to replace solder carried away by the 
cards. After soldering. the cards are released from 
the chain conveyor and drop onto a canvas belt 
conveyor which carries them to a final cleaning oper- 
ation. Completed circuits are tested electronically. 


Fig. 11. (upper left) Action of forming and insert- 
ing fingers of Autofab. Fingers form leads around 
anvil, which then is retracted and head descends, in- 
serting leads in holes in printed card. Fingers then 
retract and anvil swings back to load position. 


Fig. 12. (left) Cireuits are carried through fluxing 
and dip soldering operations on an endless belt con- 
veyor. This is the final operation on the circuit other 
than cleaning and inspection. 
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Grinding 
Tap and Die Chasers 


; oe CHASERS must be chamfered on the 
leading edge, Fig. 1, providing a series of threaded 
teeth of varying depth. This allows the thread on the 
work to be cut in one pass. The longer the chamfer 
on the chasers, the better the finish on the work- 
piece. Long chamfers have the added advantage of 
placing less strain on the diehead or tap. Recom- 
mended angles of chamfer are shown in TABLE 1. 

Milled-form radial type chasers should be sharp- 
ened by regrinding the chamfer only. Face thickness, 
Fig. 1, is critical and should not be changed. If it 
is necessary to regrind the chaser face, however, 
not more than 0.002 to 0.003 inch should be ground 
off. When the chamfer gets too long and the chaser 
will not thread up close enough to a shoulder. a step 
is ground on the chaser, Fig. 2, and the chamfer is 
reground, 

The heel of the chamfer on the milled-form 
chasers should be slightly lower than the leading 
edge. When the chamfer is properly ground, Fig. 3, 
the root of the thread appears V-shaped, the vertex 
of the V being at the heel of the chaser. 

Tapped-form chasers, sometimes called hobbed 
chasers, may be sharpened by regrinding the face 





Face thickness 


Chamfer , 





as well as the chamfer. As in the case of milled-form 
chasers, the heel of the chamfer should be slightly 
lower than the leading edge, Fig. 4. 

Unless special fixtures and equipment are avail- 
able, chamfers on chasers for solid, adjustable and 
collapsible taps should not be reground. Regardless 
of the type of chaser, all chasers in a set should be 
ground exactly alike on the same grinder setting. 
If chasers in a set are not ground uniformly, more 
load will be thrown on one chaser than another 
when cutting the thread on the workpiece, causing 
troubles such as taper, shaving and rough threads. 

The amount and type of hook or snub on the 
chaser is determined by the composition of the ma- 
terial being threaded and by the type of thread. 
Types of hooks are shown in Fig. 5, and recom- 
mended angles are shown in TABLE 2. The lip hook 
grind is not recommended for shouldering or bot- 
toming work. In such cases, the recommended angle 
is used but the lip hook grind is eliminated. 

Even if the chaser is properly ground, threading 
troubles may occur due to the use of an improper 
lubricant for the material being threaded. Sug- 
gested lubricants are listed in TABLE 2 


Table 1—Chamfer Angles 





Angle of Chamfer (deg.) 
USS, V, Whitworth 
Thread Forms 





No. of Threads 


Chemtend Acme and Similar 


Thread Forms 





45 33 


33 22 
22 15 











15 











Fig. 1. Correct chamfer improves surface finish and 
chaser life. Face thickness on milled-form chasers 
should not be changed in grinding. 
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Data for this Reference Sheet and for the July Refer- 
ence Sheet “Thread Chasing Speeds” furnished 
through cooperation of Chaso Tool Co., Inc., North 
Branch, Mich. 
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Fig. 2. Step in chaser 
facilitates threading 
close to a shoulder. 
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Fig. 3. Correctly and 
incorrectly ground 
milled-form chasers. 
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Fig. 4. Correctly and 
incorrectly ground 
tapped-form chasers. 
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Table 2—Chaser Face Grinding Chart 





Material 
Being 
Threaded 


Diehead Chasers 


Tap Chasers 





Straight 
Threads 
(deg) 


Taper 
Threads 
(deg) 


Straight 
Threads 
(deg) 


Taper 
Threads 
(deg) 


Suggested 
Lubricant 
for Chasing 





Aluminum 


Cast and die cast 
Rod and stamping 


Brass 


Bar 

Cast 

Forging and stamping 
Tubing and naval 


Bronze 


Bar 

Cast 

Cast aluminum 
Manganese 

Naval and phosphor 
Tubing 


Copper 
Copper-Silicon 
Monel metal 
Nickel maxel 


Iron 


ast 
Malleable and wrought 


Silver (German) 


Steel 


Bess'm'r scr. stock 
as 

Carb. 1010-1035 
1112-1340 
1040-1095 

Mang. T1330-T1350 
Chrome 5120-52100 
Van. 6115-6195 
Forging 

Moly 4130-4820 
Nickel 2014-2515 
NiChrome 3115-3450 
Nitalloy 

Stainless #400 
Stainless #300 
Stamping 

Tool 

Tubing 

Semicasting 


Zinc die casting 


Nonmetallics 


Celluloid 

Fiber 

Plastics (phenolic) 
Rubber 





15 rad. hook 
15 rad. hook 


5 hook 
5 snub 
10 hook 
10 hook 


10 hook 
straight 
10 hook 
10 hook 
10 hook 
10 hook 


15 rad. li 
10 hook 
10 hook 


15 hook 


straight 
10 hook 


10 hook 


10 hook 
10 hook 
10 hook 
10 hook 
15 hook 
15 hook 
15 hook 
15 hook 
15 hook 
15 hook 
15 hook 
15 hook 
15 hook 
15 hook 
10 hook 
10 hook 
15 hook 
10 hook 
straight 


15 rad. hook 


straight 
5 snub 
5 snub 
5 snub 





10 rad. hook 
10 rad. hook 


straight 


straight 
5 hook 
5 hook 
5 hook 
5 hook 


10 rad. hook 
5 hook 
5 hook 


10 hook 


straight 
5 hook 


5 hook 


5 hook 

5 hook 

5 hook 

5 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
10 hook 
straight 


10 rad. hook 


straight 
5 snub 
5 snub 
5 snub 





20 rad. hook 
20 rad. hook 


5 hook 
5 hook 
10 hook 
10 hook 


10 hook 

5 hook 
10 hook 
10 hook 
10 hook 
10 hook 


20 lip hook 
10 hook 
10 hook 


20 lip hook 


5 hook 
10 hook 


10 hook 


10 hook 
10 hook 
10 hook 
10 hook 
20 tip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
20 lip hook 
5 hook 


20 rad. hook 


5 hook 
5 hook 
5 hook 
5 hook 





20 rad. hook 
20 rad. hook 


5 hook 
5 hook 
10 hook 
10 hook 


10 hook 

5 hook 
10 hook 
10 hook 
10 hook 
10 hook 


20 rad. hook 


10 hook 


10 hook 


15 rad. hook 


5 hook 
10 hook 


10 hook 


10 hook 

10 hook 

10 hook 

10 hook 

15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
15 rad. hook 
5 hook 


20 rad. hook 


5 hook 
5 hook 
5 hook 
5 hook 





kerosene oil 
kerosene oil 


paraffin oil 
dry 

paraffin oil 
paraffin oil 


paraffin oil 
dry 

paraffin oil 
paraffin oil 
paraffin oil 
paraffin oil 


paraffin oil 
soluble oil 
mineral oil 


mineral oil 


dry or soluble 
soluble oil 


paraffin oil 


mineral lard, 20% lard 
soluble oil 

mineral lard, 20% lard 
mineral lard, 20% lard 
mineral lard, 20% lard 
sulphinated oil 
sulphinated oil 
sulphinated oil 

lard oil G white lead 
lard oil G white lead 
lard oil G white lead 
lard oil G white lead 
lard oil G white lead 
lard oil G white lead 
lard oil G white lead 
mineral lard, 20% lard 
mineral lard, 20% lard 
sulphinated oil 

soluble oil 


soluble oil 


dry 
dry 
dry 
dry 





Radial hook 


Straight face 


APY & 


Snub 


Lip hook 


1p ha A 


Tapped or Milled 


Tapped Milled 


Tapped Milled 


Tapped Milled 


Fig. 5. Chaser face grinds. Lip hook grinds include first full tooth beyond chamfer. 
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UUAGUIN this month 


ASTE Sponsors Income Protection 

Automation Seminar at Pennsylvania State University 
Detroit’s First Tooling and Materials Conference 
Two New Chapters 

Janet Lofting Joins Tool Engineer Staff 

Industrial Diamond Association Award 

Past President W. B. Peirce Dies 

Coming Meetings 


Positions Available and Wanted 





apter news 


Albuquerque Los Alamos 
BERND ROU 6s vkadets senesced 130 Los Angeles 
Binghamton Merrimack Valley 
Central Pennsylvania ............. 137 Mohawk Valley 
Chautauqua-Warren .......... 131, 132 Muncie 
Muskegon 
Nebraska 


Racine 


Richmond 
Grand River Valley Rockford 


Greater Lancaster 
Greater New York Salt Lake City 
Hamilton District San Fernando Valley 
Indianapolis San Gabriel Valley 
Santa Clara Valley 
Southeastern Massachusetts 
Little Rhody 
Little Rock 
Long Beach 
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Society Members Can Subscribe 
to Group Insurance Plan 


Answering a long felt need voiced by Society 
leaders and after thorough investigation for a period 
of years, ASTE brings another service to its 35,000 
members—income disability insurance. 

Sickness or injury which keeps a man off his job 
no longer has to mean financial stress for ASTE 
members who subscribe to the Society’s group insur- 
ance plan. They can be assured of regular income 
during these times of difficulty. 

National delegates were asked at the 1956 Annual 
Meeting in Chicago to find out if their chapters 
would be interested in such insurance. Chapters 
responded so enthusiastically that the Society has 
gone ahead with the program. 

Ordinarily, because such insurance is sold on an 
individual basis, the expense of selling and servicing 
policies and claims makes the cost prohibitive. 

ASTE, however, because it is sponsoring a group 
insurance program, can offer broader coverage with 
higher benefits at a much lower cost. The buying 
power of ASTE and its many chapters and low cost 
of selling and administration provide outstanding 
features not even available in an ordinary individual 
policy at higher price. 

Similar plans are offered by almost all medical 
and dental societies, bar associations, and many 
architectural and engineering societies. 

The ASTE Plan aims at providing coverage as 
uniform as possible for all members and yet flexible 
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enough to meet the needs, incomes and age groups 


of a widely diversified Society. 
Why Protect Income? 


The familiar list of statistics revealing how many 


man-hours are lost every year through sickness and 


injury seems nothing more than that, a list of fig- 
ures which always pertain to someone else—‘not 
me!” 

Sooner or later, though, the law of averages 
catches up with some among us. We may get too 
close to machinery and injure a hand, trip on a 
stair and break an ankle, be attacked by an unnamed 
virus, or get involved in an automobile accident. 


Any one of hundreds of circumstances can mean 
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a prolonged stay in a hospital plus extended recu- 
peration at home. 

A great many people carry hospitalization as well 
as surgical and medical benefits. While it is satis- 
fying to know these out-of-the-ordinary expenses 
will be met, what of everyday living costs? 


The grocer must be paid; the milkman comes 


around daily on his appointed rounds; house pay- 


ments are due monthly; utility bills pile up regu- 
larly; and a host of other due statements arrive in 
almost every mail. 

When unable to work, a good engineer may be 
carried on the payroll for a while because he’s a 
valuable man. Yet how long can an employer afford 
to do this and still maintain a sound financial op- 
eration? Possibly a couple of weeks or maybe 90 
days at the most. 

Through the ASTE Plan, you can be paid up to 
$100 weekly, when disabled because of illness, dis- 
ease or accident, on or off the job. Also it will pay 
you up to $10,000 for dismemberment due to acci- 
dent, or pay your beneficiary in event of accidental 
death. 


Who Is Eligible? 


First of all, only members may subscribe. If 50 
percent of the eligible members of any chapter enroll 
in the plan during the initial enrollment period, all 
applicants will be eligible for coverage as applied 
for even though some of them might be normally 
uninsurable. 

Should enrollment in a given chapter be less than 
50 percent but more than 40 percent, the under- 
writing company guarantees issuance of coverage to 
every applicant. In the case of impaired risks, how- 
ever, benefits will be limited to $50 weekly and/or 
subject to a 90-day waiting period. 

When participation is less than 40 percent of 
chapter membership, the acceptance by the under- 
writers will be on a selective basis. Even this will 
allow members the advantages of liberal coverage 
at low cost to be found only in group protection. 

All members under 70 years of age, actively en- 


gaged in their occupations in the U.S., its posses- 
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sions and Canada may apply under the ASTE Plan 
during the initial enrollment period. After that, 
enrollment will be limited to members under 60. 


Advantages of the Plan 


The ASTE Income Protection Plan has many ad- 
vantages. An individual member’s insurance can- 
not be terminated so long as membership is main- 
tained and the plan remains in force—until retire- 
ment or upon reaching age 70. 

Premium payments are waived after a period of 
six months’ continuous total disability and benefits 
continue for the length of the disability up to the 
maximum period of payment provided under the 
terms of the contract. 

In case of an oversight or if for any reason a 
member cannot make payment, thirty-one days of 
grace are allowed and coverage is automatically in 
force for the period. 

House confinement is not required to collect 
benefits. They can be collected while you are up 
and around—as long as you cannot perform the 
duties of your occupation. 

Sickness disabilities beginning after the effective 
date of your insurance are covered regardless of 
the date or origin of your ailment. Once the cer- 
tificate is in force, it cannot be changed to eliminate 
coverage of an ailment. 

Full benefits are payable regardless of any other 
insurance or other source of indemnity or income. 
Benefits are also Federal Income Tax free. 

The ASTE Plan is twofold. Under Plan 1, if you 
are disabled because of illness and unable to work, 


you will be paid the weekly indemnity with the 
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first day of hospitalization, or the eighth day total 
disability, whichever occurs first, for two years (104 
weeks). Under Plan 2, benefits begin on the 91st 
day of disability. 

Under Plan 1, if you are disabled because of ac- 
cidental injury and unable to work, you are paid 
the weekly indemnity beginning with the first day 
of total disability for a period of ten years (520 
weeks). A weekly indemnity for partial disability, 
payable up to 13 weeks, beginning with the first 
day, is also part of Plan 1. In addition, actual 
medical expense up to one week’s indemnity for a 
nondisabling injury is part of Plan I. Under Plan 
2. benefits do not begin until the 91st day of dis- 
ability. 

For instance, if your employer already provides 
some protection of this type, say covering you for 
13 weeks, more or less, you would not want to re- 
ceive benefits under the ASTE Plan on the first day 
of disability. The 90-day provision, costing less, 
would be much more practical. 

On the other hand, you may think that $25 a week 
would tide you along, whereas, someone else might 
want $100 a week protection. 

A reduced cost is available for ASTE members 
under age 35 with the understanding that they will 
pay the regular group rate after attaining age 35. 


= 


Minimum Indemnity for Specific Accident 


When an injury results in any of the specified 
losses, including certain fractures and dislocations, 
benefits are payable for the period of total dis- 
ability up to 10 years. However, in no event will 
the payments be made for less than the amount 


stated in the schedule appearing in the policy. 

For loss of life, limb, sight or hearing, lump sum 
payments are made in amounts from $2,500 to 
$10,000. This amount is always paid in addition 
to all other benefits under the plan and is payable 
if loss occurs within one year from the date of 
accident. 

When you recover from an illness or accident and 
go back to work, if another disability occurs from 
the same or other causes, you will be eligible for 
full benefits again. 

Continental Casualty Co. of Chicago is the under- 
writer for the ASTE Plan. Licensed in every state 
and in Canada, it has branches all over the country. 

Administration for policyholders’ service, pre- 
be handled 
through ASTE Group Insurance Administration, 
2210 Park Ave., Detroit 1, Mich. 


wishes additional information may write the same 


mium collections, and claims will 


Anyone who 


address. 


Choose the Plan Which Best Fits Your Needs 





PLAN 1 PREMIUMS 


Ist Day Accident 
8th Day Sickness 


PLAN 2 PREMIUMS 


Mist Day Accident 
Wst Day Sickness 


Weekly Principal 


Class Indemnity Sum Annval Semi-Annual Annual Semi-Annual 


(] $167.00 
7,500 [] $125.25 


$ 

$ 5,000 $ 83.50 
$ 3,500 $ 58.45 
$ CO) 

$ 


REGULAR RATES FOR 4 $100.00 
MEMBERS AGE 35 []8 $ 75.00 
AND OVER Cc 50.00 


$10,000 $84.00 
$63.15 
[} $42.25 


(] $29.75 


$36.00 
$25.35 


$102.00 
$ 76.50 
$ 51.00 
$ 35.70 


$51.50 
$38.75 
$26.00 
$18.35 


*RATES FOR MEMBERS ; CJ 
UNDER AGE 35 LJ} OJ 


50.00 
35.00 


5,000 $ 71.00 
3,500 [)$ 49.70 


$ 43.35 
$ 30.35 


$22.20 
$15.70 


$ 

D $ 35.00 
$ 
$ 











*AT ATTAINMENT OF AGE 35, REGULAR RATES APPLY 


DURING THE INITIAL ENROLLMENT PERIOD 


Only Members under age 60, earning more than $8500.00 annually may apply for Class A 
Only Members under age 60, earning more than $6500.00 annually may apply for Class B 


Members under age 69 may apply for Class C or D Members under age 35 may apply for Class CJ or DJ 


AFTER THE INITIAL ENROLLMENT PERIOD 


Only Members under age 60 may apply for coverage. After coverage is in force, it may be carried to age 70. 
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Relaxing between sessions while they look over the crowded conference pro- 
: ‘at 

gram to see what’s next on the agenda are Mr. McGinnis, Dr. Osborn and 

Mr. Alspach. 


A group of engineers clusters around demon- 
stration of automatic vibratory feeder at the 
workshop directed by W. McKinsey, Jr., man- 
ager of Syntron’s part handling equipment de- 
partment. 


A\ 


The workshop sessions are discussed by A. L. 
Knapp, vice president and manager of Pratt & 
Whitney Co.’s Machinery Div.; Mr. Kendall; 
Prof. Linsky; and Prof, B. W. Niebel, head of 
the University’s Industrial Engineering Depart- 
ment. 
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AUTOMATION SEMINAR 


o 


at Pennsylvania State University 


One hundred and eighty men assembled for the 
Automation Seminar sponsored by ASTE and NAM 
at Pennsylvania State University June 10-15, and at 
least 50 men interested in the seminar had to be 
turned away due to facility limitations. 

Registrants from 15 states and Sweden, Norway 
and Canada, included product designers, manufac- 
turing engineers, and industrial executives inter- 
ested in learning both the technical and practical 
problems associated with the organization, planning, 
tooling, and operation of an automation system. 

The program, conducted by the Industrial En- 
gineering Department of the University was under 
the general chairmanship of Asst. Prof. of Indus- 
trial Engineering, Chester A. Linsky, and consisted 
each day of one general session in the morning, and 
six concurrent afternoon workshops followed by an 
evening session. 

For those who wanted to try a hand at solving 
practical design and application problems, there 
were daily workshops where it was possible to gain 
firsthand working knowledge of automatic control 
design, process and assembly equipment, and other 
automatic production machines and facilities. 


\mong the speakers at the conference were ASTE 


George H. Kendall, Sr., presi- 
dent of the George H. Kendall 
Co. and member of Fairfield 
County chapter, points out a 
feature of a holding fixture 
for automatic assembly during 
his workshop on “Automatic 
Process and Assembly Equip- 
ment Design.” 
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President Howard C. McMillen, Dr. Harry B. Os- 
born, Jr., 1955-56 president; P. H. Alspac h of Gen- 
eral Electric Co.; and Marshall G. Munce, NAM 
director and vice president, The York Corp. 

Other outstanding topics of the conference in- 
cluded the session on “Methods Engineering Plan- 
ning as a Service to Progressive Manufacturing” by 
J. O. McGinnis of Saginaw Valley chapter, super- 
visor of Methods Engineering of General Motors 
Institute; and Henry Roeber and Herman Melzer, 
both from Sylvania Electric Products, Inc., on 
“Planning and Designing Various Types of Auto- 
matic Manufacturing Equipment.” Mr. Melzer is a 
member of Northwestern Pennsylvania chapter of 
ASTE. 

A particularly stimulating session was “Labor 
Looks at Automation,” led by Ted F. Silvey of the 
educational staff A.F.L.—C.I.O., and James X. Ry- 
an, regional manager of NAM. During this period 
it was pointed out that engineers are going to make 
more and better jobs, more and better industries, 
more opportunities, and that management will take 
care of its people. Labor and management were in 
agreement that automation will meet the growing 


demands of our population. 





Photographs by Lens-Art Photographers 





Moderator Frank W. Wilson, technical director of 

ASTE, at left, talks over speeches with R. T. Thorn- 

at, ; ton, center, assistant director of the manufacturing 

Applied research speakers a Kirkpatrick, left, engineering office, Ford Motor Co.. and member of 

vice president of research, and D. A. Van Becelaere, ASTE’s National Book Committee: and C. E. Beck 

research engineer, both with Brooks and Perkins, Jr., assistant manager of capital investment at Ford, 
Inc., took over typical parts that can be produced before one of the management sessions 

from magnesium, titanium and zirconium alloys. 


It was back to school for these tool engineers en- 
tering Wayne State University’s new Science Hall on 
their way to the many tooling and materials lectures. 


Detroit's first 
Tooling and 





A broiling sun and high humidity were unwel- 
come visitors at Detroit’s first annual tooling and 





materials conference June 14 at Wayne State Uni- 
versity’s Science Hall. 

More than 250 persons braved the weather to 
take part in the all-day session, which was spon- 
sored by ASTE’s Detroit chapter in cooperation with 
the Engineering Society of Detroit, Wayne’s Man- 
agement and Materials Center, ASM’s Detroit chap- 
ter and the Detroit Board of Commerce. 

Among out-of-town visitors attending the event 
was ASTE President Howard C. McMillen. 

Members of Detroit chapter on the conference ar- 
rangements committee were Lenard B. Lovings, 
chapter chairman; Edward J. Novack, first vice 
chairman; Robert W. Reinhardt, secretary; Stanley 
B. Commer, editorial chairman; and Arthur E. 
Vollrath, program chairman. Grant S. Wilcox, Jr. 





Speakers at the manufacturing sessions are, from 
left: Paul E. Brandt, director of engineering serv- 
ices, Reynolds Metals Co.; Edward R. Phelan, head 
of the graphic illustration department of Chrysler 


Dr. Spencer A. Larsen, center, director of Wayne's 
Materials Management Center, checks on last-minute 
conference plans with his assistant, George E. Dem- 
orest, at right, and Prof. Robert S. Jones of the 
Dept. of Industrial Engineering, who were also on 
the arrangements committee. 


Materials Conference 


and Stuart P. Hall represented the Engineering ‘ 
ciety of Detroit. 

The technical sessions, which were divided into 
four main groups, featured 18 guest speakers. Dis- 
cussing basic research problems were W. E. Jones, 
manager of vacuum melted products engineering, 
Carboloy Dept.. General Electric Co.; Dr. R. L. 
Eisner, research scientist, Westinghouse Electric 
Co.; H. R. Lissner, head of Engineering Mechanics 
Dept.. Wayne University; and D. O. Leeser, staff 
metallurgist and head of the materials section, 
Atomic Power Development Associates, Inc. 

Among applied research speakers was H. E. 
Replogle, manager of Tool Steel Div., Universal 
Cyclops Steel Co., while manufacturing was the 
topic of C. B. Sung, supervisor of mechanical de 
velopment, Research Laboratories Div., Bendix Avi- 
ation Corp. 
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Corp.’s Missile. Operation Div.; Russell Bearss 


Chrysler’s Engine Div.; and R. L. Sims, project 


supervisor, Milling Machine Controls. 


’ 


~ | | 


Intently watching a demonstration of Sintox Corp. 
of America’s Tool Post Dynamometer is a group of 
engineers. The “shirt-sleeve” weather did not deter 
them from touring the engineering shops in both 
“Old Main” and the new engineering building. 


Management lecturers included Clyde T. Mooney, 
president of Engineering Service, Inc. of America; 
and L. P. Gajda, director of engineering at Snyder 
Tool and Engineering Co. 

One of the evening banquet highlights was the 
presentation by Mr. Lovings of Detroit chapter 
scholarships of $500 apiece to Don Sirvio of De- 
troit and William Dais of Armada. Mr. Sirvio en- 
ters Wayne in September and Mr. Dais is a sopho- 
more at the University of Michigan. 

Walker Cisler, president and general manager of 
Detroit Edison Co., gave the banquet address on 
“New Tooling—New Materials—New Power—New 
Detroit Gets Together.” 

To round out the crowded conference day, A. L. 
Boeghold, manager of research at General Motors 
Technical Center, gave his audience a preview of 
“Materials for the Automobile of the Future.” 








President McMillen 
Presents Charters to 





ASTE baby bottle, passed on to each new chapter by 
the previous one chartered, is bestowed on Raleigh- 
Durham Chairman Reilly by Society Staff Administra- 
tor M. J. Bunting. Appiauding the act are President 
MeMillen; Raleigh’s Mayor F. Wheeler; Toastmaster 
E. M. Ketchie, Piedmont chairman; and Mrs. Ketchie. 


President McMillen shows charter to officers of Lorain 
County chapter. From left they are: Henry C. Bothe, 
Jr., chairman; Carl Mourning, first vice chairman; 
Ben Metzger, second vice chairman; Bill Durning, 
secretary; and Warren Sturtevant, treasurer. 
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wo New Chapters 


Culminating 14 months of hard work, Raleigh- 
Durham chapter, formerly a subchapter of Pied- 
mont, was officially added to the Society roster 
June 8. 

Chairman John T. Reilly received the charter 
from President Howard C. McMillen. Other officers 
are: George Marshall, Sr., first vice chairman; 
Harry J. Prout, second vice chairman; Louis A. 
Jones, third vice chairman; William A. Teer, 
treasurer; Thomas G. Willis, secretary; and Clyde 
C. Shannon, delegate. 

Guests at the chartering, which was also ladies’ 
night, included two past chairmen of Piedmont 
chapter, Albert R. Fairchild and S. Jeffreys; Ra- 
leigh Chamber of Commerce President C. Campbell, 
and Harold Sapp of the Durham Chamber of Com- 


merce, 


Lorain County chapter, ASTE’s 134th, already 
numbering 137 members, was chartered June 20 by 
President Howard C. McMillen. 

Other guests were National Secretary William 
Moreland; National Director Andrew B. Clark; 
Frank Flannery of the National Membership Com- 
mittee; Staff Administrator Marvin J. Bunting; 
and three mayors: Grant Keys of Elyria, John 
Jaworski of Lorain and Jack Koontz of Amherst. 

Special recognition was given Carl Mourning, 
Samuel Rosen, Henry Libicki, Andrew Cirbus of 
the National Finance Committee and Ben Metzger 
for laying the groundwork for the new chapter. 

Guest speaker was Don Hodgkins, president of 
Leadership Training Institute of Cleveland. 
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Greater Lancaster Seminar 


Deals with Engineer 
Shortage 


A seminar entitled “Where will we 
acquire our future engineers and tech- 
nicians” sponsored by Greater Lancas- 
ter was held June 9, at Stevens Trade 
School. John Stauffer, superintendent 
of Stevens Trade School, and Theodore 
Morrison, chapter chairman, delivered 
the welcoming addresses to seminar 
participants, including 25 training di- 
rectors from industrial plants in the 
area. 

Talks were given pointing up the 
general areas of discussion on indus- 
trys needs for engineers and _ tech- 
nicians by V. L. Van Horn, Jr., in- 
dustrial engineer, Armstrong Cork Co.; 
Robert McCord, director of extension 
instructors, Pennsylvania State Univer- 
sity, and by Harry E. Medsger of 
Medsger Design Service. 

Following the main speakers, small 
discussion groups were formed, from 
which the following ideas resulted: 
mechanical and electrical technicians, 
draftsmen, and designers are most 
needed; basic technical science and 
math subjects should be offered in high 
schools; there should be recognition, 
prestige and commensurate rates of 
pay; a community group could be or- 
ganized to subsidize the cost of stu- 
dents whose companies do not already 
offer them the opportunity of additional 
study; classroom subject presentation 
was preferred for basic theory study; 
qualified instructors are essential; and 
it was felt that better counselling 
should be provided in junior high 
school and that a community group 
should be organized to promote interest 
in technical and engineering jobs. 

The chapter concluded that annual 
seminars of this type may have a prac- 
tical effect in helping to solve the acute 
engineering shortage. —Harry Medsger 


GREATER LANCASTE R—Recent 
speakers were Ben Kuresman, left, exec- 
utive vice president of Precision Flexo- 
press Co., and William Kane, vice presi- 
dent of sales, United Sound & Signal Co. 
Mr. Kane’s talk was part of the chapter’s 
“Salute to Industry” series. 


Lansing Meeting Hears 
Edward Kibbitt 


Edward Kibbitt, manager of field 
sales of tools for The Carborundum 
Co.’s Stupakoff Div., spoke to 73 mem- 
bers of Lansing chapter on June 11. 

The subject of his talk was “Stupa- 
lox.” a new high-strength, oxide-base 
metal-cutting tool. He explained that 
it is an oxide exhibiting no build-up 
on the cutting edge and no adjacent 


R. J. Krumrie 


cratering. 


Little Rock Tours Plant 
At Little Rock chapter’s June 14 


meeting Mr. Horst, chief engineer of 
Westinghouse Co.’s Lamp Div., gave a 
short talk on the plant’s operations. 
The group then adjourned to the plant 
where Mr. Horst conducted the tour. 


V. Harde n 








Tamsin Cacmen Some ar § 
them! 


LOS ANGELES—At the Los Angeles meeting, R. O. Wyland of Linde Air Products 
presented sound-slides and gave a talk on the subject of “Flame Plating,” the 
properties of the tungsten carbide coating and a description of production appli- 


cations. 
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—Gene Grahn 


Janet Lofting Joins 
Tool Engineer Staff 

Janet Lofting has been appointed as- 
sistant news editor by John W. Greve, 
editor of THe Toot Encineer. Mrs. 
Lofting, who was graduated from Syra- 
cuse University 
and did post-grad- 
uate work at Rad- 
cliffe College, was 
formerly associat- 
ed with the Insti- 
tute of Radio En- 
gineers in New 
York City in the 
capacity of editor- 
ial assistant for 
their various tech- 
nical publications. Prior to joining the 
IRE, Mrs. Lofting was on the employee 
publications staff of Godfrey L. Cabot, 
Inc., industrial chemical manufacturers 
in Boston, Mass. 

In her new position with the news 
section, she will cover both chapter and 
national activities of ASTE. 


Binghamton Chapter 
Hears G. F. Grey 


Binghamton chapter’s topic for the 
June meeting was “Weld Fasteners in 
Modern Day Production” given by 
G. F. Grey of the Ohio Nut and Bolt 
Co. 

Mr. Grey’s interesting talk, aug- 
mented by colored slides and a display, 
illustrated the various types of fasten- 
ers and fittings used in modern indus- 
try, the methods used in spot welding 
and resistance welding of these fasten- 
ers, and their application. 

Glyn Williams 


E. F. Borro Addresses 
Fond du Lac Meeting 


“Phenolic Molding Techniques” was 
the subject covered June 8 at Fond du 
Lac’s meeting at the Art’s 151 Club. 
Edward F. Borro of the Durex Plastic 
Div., Hooker Electro-Chemical Co., ad- 
dressed the group. 

Guests were R. N. 
engineer, and J. T. Harrington, project 


Thomsen, chief 


engineer, both of the Aluminum Spe- 
cialty Co., Manitowoc, Wis. 

Mr. Borro discussed the uses of plas- 
tic material in construction of tooling, 
casting resins used to make form dies, 
and mold and fixture design for plastic 
production. Slides were shown of tool- 
ing in plastics. 

The first 
was described, as well as the various 
types of molds used in molding plas- 
tics. —Christ S. Stelios 


plastic molding 


process 
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] ndustrial Diamend 


—__ 


Asseciation of America, Inc. 


presents this 
Award 
to 
The American Seeciety of 
Wool Engi 
oo) (ngineers 
in recognition of its service to the 
industrial diamond industry and 
¢imerican industry in geneval by 
its sponsorship of the = 
Industrial Diamond Symposium 
im Chicago, March 10, 20,21, 1056 
and in “articular” a 
tor its cooperation with the Chamag it of 
‘The Industrial Diamond ¢lssociation of America 
through these many years, in the fields of 
technical education. exhibitions and standardigation 














Vompton Plains 1) 4 ti pril 30.1956 


ASTE was presented a special award by the Industrial Dia- cago, March 19-21, 1956, and in particular for its coopera- 
mond Association of America, Inc., on June 22. ASTE was _ tion with the management of IDA, in the fields of technical 
given the award “in recognition of its service to the industrial education, exhibitions and standardization.” Harry E. Con- 
diamond industry and American industry in general by its rad, ASTE executive secretary, accepts the award on behalf 
sponsorship of the Industrial Diamond Symposium in Chi- of the Society from Jan Taeyaerts, right, president of IDA. 





Radio Tube Plant Visited 
By Merrimack Valley 


Diamond Symposium Papers Can Be Ordered ze 
r Charles Coffin, plant manager of the 


A complete set of coordinated technical papers on shaped diamond C.B.S. Hytron plant at Danvers, led 
tools, all presented at the Industrial Diamond Symposium in Chicago, 96 members of Merrimack Valley chap- 
are now available. The package includes 12 technical papers by 
world-renowned authorities in the diamond industry, bound in a 
leatherette library edition. Copies of this up-to-the-minute data are 
available to members at $2, or to nonmembers for $4. Write to the for manufacturing radio tubes, it 
American Society of Tool Engineers, Shaped Diamond Tool Sym- opened in 1952 and employs 2,200 peo- 
posium, 10700 Puritan Ave., Detroit 38, Mich. ple (85% 


ter on an exceptionally interesting tour 
of its operations. 
The most modern plant of it kind 


of whom are women) who 
produce 100,000 miniature radio tubes 
each day. —Leighton L. Reynolds 











Nebraska Members Hear 
of Automation Concepts 


At Nebraska chapter's May meeting 
the technical speaker, J. J. Mudd, di- 
vision sales manager of The Bellows 
Co., was introduced by Ray Miller of 
Kansas City chapter. Mr. Mudd out- 
lined the concept of automation held 
by the majority of companies, which 
think of it as combining operations 
rather than as producing the product 
as a whole. 

A movie was shown which traced 
the development of the first air motor 
and its varied applications. 

Alternate Delegate Forest Conover 
reported on the ASTE National Con- 
vention, and Paul Wahlund of Des 
Moines chapter invited members to 


= : ALFRED STATE TECH—New officers installed at Alfred State Tech were from 
attend the Solar Aircraft tour on June 


, left: John Leland, second vice chairman; Don Kuarnstrom, first vice chairman; Kitty 
20. Walter Larson Hoehn, secretary; Ken Cook, chairman; and Howard Jones, treasurer. —Kitty Hoehn 
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RICHMOND—Charlie Clark, Sheffield engineer, points to the cutting tools on 
an automatic deburring machine, during Richmond’s recent visit to the Sheffield 


Corp. 


Chautauqua- Warren 
Group Tour Plywood Plant 


Ninety members of Chautauqua- 
Warren chapter made a tour which was 
arranged by Harry R. Carlson of the 
Pearl City Plywood Corp., a division 
Veneer and 
Starting with the log soaking 


of Jamestown Plywood 
Corp. 
pit, the group went on to observe each 
step in the company’s manufacturing 
of solid core plywood and special con- 
toured forms. 

At the May chapter meeting, W. H. 
Lesemann, sales engineer of the Elox 
Corp., lectured and showed a movie on 
tooling with Elox electrical discharge 
machines. 

Some of the uses which were cov- 
ered were grinding with brass wheels, 
die sinking and threading. He stressed 
that the material to be cut must be an 


W.N. Carlson 


electrical conductor. 


Selection of Steels 
Is Albuquerque Topic 


C. P. McShane, metallurgist of 
Crucible Steel Co. of America, ad- 
dressed Albuquerque chapter members 
on “Selection and Heat Treatment of 
Steels” at the Hilton Hotel. 


The chemical composition of various 
types of tool steels and the effect of 
heat treatment on the microstructure 
of the oil, air, and water-hardening 
grades were described and slides of re- 
lated charts were shown. 


Guests at the meeting were D. P. 
Carr of the Los Angeles office and Mr. 
Parker of the Denver office of Crucible 
Steel Co. —H. E. Anderson 


—Lawrence Liebert 


LACROSSE—Looking over the program at bosses night meeting on May 22 are 
Chairman J. W. Hopkins; Al Graw, president, Randall Graw Co.; Al Zischke, vice 
president, Northern Engraving; R. Denzer, president, LaCrosse Cooler Co.; Francis 
Duffy, president and works manager, Trailer Co.; John Cantwell, works manager, 
Trane Co.; F. Pappenfus, works manager, Allis Chalmers Mfg. Co.; William Funk, 
chairman of the board, Trailer Co.; and L. W. White, owner, L. W. White Co. Main 
guest speaker was Birger L. Johnson, chief research metallurgist of Latrobe Steel Co. 


Fifty-six attended at the Commodore Club. —B. T. Hanson 





W. H. Lesemann Addresses 
Mohawk Valley Chapter 


A technical session featuring a color 
film of the equipment and processes of 
metal removal based on the electrical 
discharge principle was conducted by 
W. H. Lesemann of Elox Corp. for 30 
Mohawk Valley chapter members. 

\ question and answer period fol- 
lowed Mr. Lesemann’s talk. 

—Lloyd C. Schafer 


Massachusetts Group 


Hears H. I. Dixon 


At the May 15 meeting of South- 
eastern Massachusetts chapter, Harri- 
son I. Dixon, president of the Metal- 
lurgical Products Co. of Brookline, 


MUSKEGON—President Howard C. McMillen strikes a humcrous note during his 
talk on “Management Challenges the Engineer” at executive night June 12. Listening 
appreciatively are Willard Bierma, program chairman; Toastmaster R. J. Mason, secre- 
tary-manager of Muskegon Mfg. Assn.; Vern Nephew, chapter chairman; and Dr. Allen 
Umbreit, director of Muskegon Community College, who discussed Muskegon’s con- 
tribution to industry in training future engineers. —Jack Jilek 
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addressed 96 members on the subject 
of “Frozen Mercury, Lost Wax and 
Permanent Mold Casting.” Colored 
slides were used to illustrate the in- 


formative talk. —Edward L. LaBroad 
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ROCKFORD—A suspicious comparison of golf scores seems to be going on among 
Merrit Schrock, Walt Franzen, Whittie Lehto and Larry Geiger at Rockford’s 
playday at Forest Hills County Club. Well over 300 members and guests took part 
in the annual event, which also featured rod and reel casting and dart throwing 


competitions. 


—Larry Geiger 


ASTE Outings Flourish During June 


Golf, horseshoe pitching, casting, softball, corkball 


these and many other 


outdoor activities highlighted the annual chapter outings and picnics during June. 
Hundreds of prizes were given out, for everything from dart throwing to “most 


honest golfer.” 
men follows: 

Chicago’s golf stag on June 2 at- 
tracted 150 members who played golf 
at Silver Lakes Country Club in Orland 
Park, followed by dinner and an enter- 
taining floor show. 

A crowd of 150 attended Columbus 
chapter’s stag picnic, which was under 
the direction of Howard Volz, who 
doubled as master of ceremonies. Ideal 
weather helped set the stage for the 
best picnic ever, according to all re- 
ports. 

A smorgasbord dinner followed the 
sports program at Chautauqua-War- 
ren’s stag picnic at Spencer’s Farm. 
Howard Knobloch, Nolan Hodge and 
Maurice Anderson tied in the special 
events tournament, with rain preventing 
an elimination contest. Rain also 
softball game between 
Warren County and Chautauqua Coun- 
ty, which had to be called with the 
score tied at two-all. 


stopped the 


Picnic committee members were Les- 
lie Beau chairman; Donald 
Johnston, Denny Leonard and Donald 
Curtis, refreshments; Richard Free- 
man and Maurice Anderson, golf; Wes- 
ley Broadhead and Robert Putnam, 
horseshoes; Larry Green, Al Rogerson 
and Edward Freeman, softball; Harry 
Carlson and Howard Knobloch, special 


Jean, 
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events; E. W. 
White, prizes; 


Garrison and Kermit 
C. D. Seekins and Gor- 
don Aldrich, tickets; Herbert Cave and 
Robert Wilson, drawing. 

More than 230 members of Hamilton 
District chapter turned out for their 
fifteenth annual field day June 14 at 
Glendale Golf and Country Club, with 
golf, horseshoes and putting on the 
program. A set of golf clubs was won 
by Bill Beck and an electric drill kit 
by Jim Stoddard. 

Low gross golf awards went to S. 
Balanda, Mr. Povlitz, Leo Kempa, Dick 
Ellis, Dillon Southwick and F. Belo- 
witz, while H. Vollick and W. Kreuger 
were hidden score winners. Gord Hall 
was acclaimed most honest golfer, and 
putting honors went to Cy Barlow and 
George Watts. The team of S. Panessa 
and W. Demars won the _ horseshoe 
pitching contest, with J. Lentz and R. 
Brisebois in second place. 

Indianapolis members, 250 strong, 
managed to crowd golf and casting 
tournaments and a horseshoe pitching 
contest, topped off by a chicken dinner, 
into their all-day picnic June 2 at For- 
est Park, Noblesville. 

Aided by a warm sunny day, Racine’s 
spring frolic drew more than 300 mem- 
bers and guests to Liggetts’ Palm Gar- 


dens at Brown’s Lake. Many golfers 
tried their luck on the Brown’s Lake 
golf course. An excellent group of 
vaudeville acts and a variety of card 
games after dinner rounded out the 
busy day. 

Corkball, softball, horseshoe pitching 
and a “loot bag” were among the activi- 
ties at St. Louis chapter’s nineteenth 
annual stag picnic June 23 at Koehler 
Acres. About 375 members joined in 
the heated sports competitions, work- 
ing up fine appetites for the menu of 
baked beef and ham with all the trim- 
mings. 

Little Rhody chapter rounded out a 
very successful year of activities with a 
dinner dance for members and friends 
at Franklin Country Club, preceded by 
a family-style chicken dinner. 


Automation Topic at 
San Fernando Valley 


R. T. Clark of General Electric Co. 
gave a talk on “Progressive Mechaniza- 
tion Automation” at the June 6 meeting 
of San Fernando Valley. Mr. Clark 
stated that automation raises produc- 
tivity, improves workers’ skills, im- 
proves quality, expands capacity, and 
cuts costs. The process of making, in- 
specting, assembling, testing, and pack- 
aging, he stresses, is done automatically, 
after which automatic control and 
handling complete the job. 


—A. J. Soares 


CHAUTAUQUA-WARREN — Chapter 
Chairman Cleon L. Douglas demonstrates 
the technique that won him first place in 
the golf tournament. Watching closely to 
pick up pointers is Runner-Up Richard 
Freeman. Not pictured is Tony DeMam- 
bro, who tied for second place. 
—Walter Carlson 
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Peoria Hears Lecture on 
Variables in Tapping 


“Variables in Tapping” was the sub- 
ject of the talk Walter Marek, field 
engineer for Threadwell Tap Co., gave 
before the Peoria chapter June 1. Sup- 
plementing the talk was a movie enti- 
tled “Basic 


log 
noiogy. 


laps, Terms, and Termi- 


Four new members and one student 
have been added to the Peoria chapter: 
John I. Ross, Jr.. Leroy L. Cleveland. 
Ricca. Thomas A. Hancock. 


and student Richard G. Swift. 


Joseph (, 


G. Davison 


SANTA CLARA VALLE Y—Guest 
Speaker C. W. Tydeman, owner of Tyde 
man Machine Works, Inc., Redwood City, 
Calif., illustrates a point for Chairman 
William T. Wright. Mr. Tydeman’s com- 
pany was given the first affiliate mem- 
bership in Santa Clara Valley chapter 
Films showing the development of the 
atomic bomb and use of atomic energy 
by industry were shown. More than 60 
members attended the June 19 meeting 
at The Old Plantation. 

—William H. Forbes 


LONG BEACH—Panel members at a second chapter meeting are, from left: Robert 
M. Bartmess, optical tool engineer, Tool Research Co.; James M. Stolz, owner of Opto 
Engineering Co.; Ralph L. Hamilton, optical tool engineer, Lockheed Aircraft Corp.; 


and Kenneth M. Wilson, optical tool engineer, Douglas Aircraft Co 


Ladies Night 
At Williamsport 


Eighty-two members and their guests 
attended Williamsport chapter's ladies’ 
night at the Milton Country Club. The 
program included dinner, dancing, and 
a talk by Tom Donovan, past national 
director of ASTE, who presented each 
of the ladies with a gift. 

The chapter’s executive committee is 
planning to establish an engineering 
James V. 


Forrest Johnston 


section at Williamsport’s 


Brown library 


GRAND RIVER VALLEY—Among dignitaries at Grand River Valley’s annual ladies 
night meeting were these chapter officers, each of whom is standing behind his wife. 
From left they are: P. G. Bowman, second vice chairman; G. M. Dilly, first vice chair- 
man; Clayt Henderson, chairman; R. L. Robertson, third vice chairman; J. G. John- 
stone, secretary; and W. C. Little, treasurer. During the evening Chairman Henderson 
presented Immediate Past Chairman Joe Strite with his past chairman’s pin. 
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—Grant S. Alpine 


—Dan Welt; 


Surface Roughness 
Is Phoenix Topic 


Clifford Commefort of the Paul B. 
Slater Co. gave a talk on “Surface 
Roughness, Waviness and Lay” to the 
Phoenix chapter June 11. He stressed 
the importance of standardizing equip- 
ment so that a universal reading can 
be obtained and explained the mean- 
ing of the numbers pertaining to sur- 
face finish symbols. 

Mr. Commefort demonstrated a sur- 
instrument and dis- 
cussed the effect of surface finish on 


face roughness 


machine parts and its relation to wear. 
\t the conclusion of the meeting, mem- 
bers were able to try their own skill 
in reading the calibrations. 

John Hamay 


St. Louis Hears Talk on 
Model Trimmer Machine 


Sales manager and development en 
gineer for the Model Trimmer, Inc.. 
John Gall spoke to 150 members of the 
Subject 
of his talk was “The Development and 
\pplications of the Model Trimmer 
Machine.” 
serve many samples of jobs performed 
on the machine, as Mr. Gall had a 
working table size scale model on ex- 
hibit. An example of what the machine 
could do was afforded members when 


St. Louis chapter on June 7. 


Members were able to ob 


it performed a complex trimming and 
side punching operation on a small 
aluminum cup which had _ previously 
been drawn on a deep draw die. 


W. A. Scheublein, Jr. 





New Yorkers Hold Fourth 


\ proclamation by the mayor of the 
City of New York declared May 7th as 
the fourth annual Tool Engineers’ Day. 
Julius Schoen, president of Arista De- 
sign and Process Corp., was chairman 
of the event which was sponsored by 
the Greater New York chapter. 

In his proclamation Mayor Wagner 
pointed out that “The tool engineering 
profession has contributed greatly to 
our prosperity and high standards of 
living, and to the production of the 
various machines and products which 
the American public now requires and 
considers necessary to our way of life” 
and is “a major factor in maintaining 
that ready strength which is the free 
world’s sole deterrent to the threat of 
aggression.” 

Governor Averell Harriman, although 
unable to attend, sent his congratula- 
tions to the tool engineers for their 
many achievements. 

Plant tours were first on the agenda 
for she all-day meeting, followed by a 
lecture, social hour, banquet and speak- 
ers. 

The tours included Brooklyn Navy 
Yard; the Ford Motor Co. factory at 
Mahwah, N. J.; Merrill Bros., Maspeth, 
N. Y.; and the Tube Reducing Corp 


At right, the mayor’s proclamation designating May 
proudly displayed by William F. Reber, 


Tool Engineers’ Day 


At the lecture meeting C. B. DeVlieg, 
president of DeVlieg Machine Co.. 
spoke on “New Arts in Jigless Boring.” 
He described current and new develop- 
ments in precision boring and applica- 
tion to its field of uses. 

Kirke W. Connor, president of the 
Micromatic Hone Corp.. was the speak- 
er at the banquet held in the Terrace 
Room at the Hotel New Yorker. The 
subject of his talk was “The Tool En- 
gineer in Our Expanding Economy.” 

Prof. Merrill Flood of Columbia Uni- 
versity’s Industrial and Management 
Engineering Department was _toast- 
master. 

A citation for his outstanding contri- 
bution in the field of engineering was 
presented to Prof. Herbert F. Roem- 
mele, dean of students and director of 
industrial and alumni relations of the 
Cooper Union, Cooper Square, N. Y. 

He discussed the need for a broader 
scope in engineering education includ 
ing more study in human relations and 
additional specialized subjects, enabling 
engineers to enter all phases of today’s 
opportunities. He also 
pointed out industry's responsibility for 
financing colleges to help attain this 


goal. Fred W. Bechtold 


expanding 


as Tool Engineers’ Day is 


Greater New York chairman; National 


Treasurer John X. Ryneska; Julius Schoen, chairman of the day’s activities; and 
Prof. Merrill Flood of Columbia University, toastmaster. Below is the banquet head 
table and some of the 330 tool engineers who attended the event 





Past President 
W. B. Peirce Dies 


William Bradford Peirce, national 
president of ASTE in 1947-48, died of 
a heart attack on July 4. He was 78. 

Prior to his retirement in 1947, Mi 
Peirce had been vice president of re- 
search and devel- 
opment for Flan- 
nervy Bolt Co. of 
Bridgeville, Pa 
He joined the 
company in 1934 
as works manage! 
with full responsi 
bility for all man- 
ufacturing. Mr 
Peirce had a long and impressive record 
of service to ASTE, both at the chapter 
ind national levels. 

Elected chairman of the Pittsburgh 
chapter in 1940, Mr. Peirce also served 
coincidentally as ASTE national direc- 
tor for seven terms, from 1940-47. In 
addition, he was chairman of the Na- 
tional Membership Committee for two 
terms, from 1942-44. 

\ Life Member of the Society, he was 
a registered professional engineer, a 
member of the Engineering Society of 
Western Pennsylvania and of ASME 
Mr. Peirce was also active in civic and 
community affairs 
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coming 
ASTE meetings 


National 

NATIONAL EDUCATION 
Aug. 10, Milwaukee. 

SEMIANNUAL MEETING 
ASTE 
The 


Springs 


COMMITTEH 


of the National 
soard of Directors, Oct. 25-26 
White Sulphur 


Greenbrier. 


W. Va 


ASTE 25th Annual Meeting will be held 
March 25 through 27, 1957, at Hous- 
ton, Texas. 


Chapter 
August 11, 


nual golf stag. 


DETROIT Glen Oaks. An 


GoLpEN Gate—Aug. 21. Tour planned 
Aug. 18. 


Farmington 


GRANITE STATI Annual out- 


ing. Golf at Country 
Club, 
lobster 
Assn. grounds 
Aug. 17, The Petroleun 
Annual “social.” 
Aug. 9, Scully’s. 
ic Tooling, Tooling of the Future.” 
Muncie—Aug. 3, Heekin Park Cabin 
Annual stag picnic. 

Preorta—Aug. 19, Miller Park, Barton 
ville, Il]. Annual ASTE picnic. 

San FERNANDO VALLEY—Aug. 8, Hody’s 
Restaurant, North Hollywood. 
night. 


games, 


field events, clam and 


dinner on Cocheco Valley 
LONG BEACH 
Club. 


Los ANGELES “Ceram 


Ladies 


Aug. 25, Hinenwadels Grove. 


Annual clambake 


SYRACUSE 
North 


ovracuse, 


Members of the Rocky Mountain Chapters Conference pose 


for their official portrait 


after a successful session of discussing problems common to all chapters. 


Rocky Mountain 


[The Rocky Mountain Chapters Con- 
ference, attended by six ASTE chapters, 
held May 19 in Durango, Colo. 
Represented were: Albuquerque, Den- 
Los Salt Lake 
City and Tuscon chapters. 


was 


ver, Alamos, Phoenix, 

On the agenda were program plan- 
ning, membership and finance, stand- 
ards review and educational planning 
and recognition. 

At the presided 
over by P. D. Colburn of Phoenix, mem- 
Leslie C. Seager, newly 
elected national director; Ralph Chris- 
sie, of the National Membership Com- 
mittee ; R. Matthew of the Na- 
tional Program Committee. 


opening meeting, 


bers heard 


and J. 


Mr. Seager explained the problems 
involved in getting colleges to give too] 


engineering courses, pointing out that 


RICAN SOCIETY OF 
TOOL ENGINEERS 


MO 


Chapters Confer 


Utah State Agricultural College was the 
first in the country to offer a degree in 
it. He added that Westminster College 
in Salt Lake City also teaches tool en- 
gineering now. 

The conference then divided into two 
One, Mr. 


discussed how to 


sections. with Matthew as 
chairman, 
program planning; the other, under the 
leadership of B. S. Boss, Los Alamos 


chapter, talked over membership and 


improve 


finance suggestions. 

After lunch at the Strater Hotel. 
which was provided through the cour- 
tesy of Phoenix chapter, the conferees 
again split into two groups. 

Standards review was up for discus- 
sion in the section led by F. J. Geoffroy 
of the National Standards Committee. 
while W. 


man oft 


P. Paxton, second vice chair- 
Salt Lake City, headed the 
discussing tool engineering 
schools and how 


group 
courses in to obtain 
greater recognition for tool engineering. 
H. R. Hanen. Albuquerque chairman. 
was summary chairman, and J. Clifford 
Ford, second vice chairman of Phoenix 
chapter, will head the planning com- 
year's conterence. 


John Hamay 


mittee for next 


Syracuse Chapter 
Hears Patent Counsel 
Cc = 


General 


Hutchins, patent counsel, 
Electric Co., addressed 96 
members of the Syracuse chapter at 
annual dinner 
held at the 
N.. ¥, 


their spring meeting 


Hotel Deauville, Auburn, 


LONG ISLAND—Henry Viscardi, president of Abilities, Inc., which is the famed é ' The topic “Presenting Patents 
corporation of physically handicapped employees, was presented with a bust of Pending” proved to be both entertain- 
himself sculptured by Edward Howell. Shown after the presentation are: Chair ing and interesting and 
man John C. Hatter, Sara T. Moxley, Edward Howell, Henry Viscardi, George J. number of unusual patents. 
McLaughlin, and Robert W. Bradshaw. —Robert W. Bradshaw Paul H. Hansel 


covered a 
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members 
on the 


Akron chapter member A, F, Spran- 
kle, metallurgical engineer from The 
Timken Roller Bearing Co., has received 
the 1955 Regional Technical Meeting 
award from the American Iron and Steel 
Institute for his paper on “The Effect of 
Deoxidation Practice and Hot Work Re- 
duction on the Occurrence of Magnaflux 
Applications in E4340 Steel.” 

Hartley W. Barclay of Greater New 
York chapter has been appointed pub- 
lisher of Tide, magazine for advertising 
executives. 

Two Muskegon charter members have 
been promoted by Shaw-Box Crane, a 
division of Manning. Maxwell & Moore, 
Inc. David Burns has been named 
and Jim Chvala is 
now methods engineer. 

Another Muskegon charter member, 
Leslie Nelson, formerly with Shaw-Box 
Crane, is now master mechanic at Me- 
chanics Universal in Rockford, Ill. 

Hollis H. Mosher of Detroit chapter 
has been named Ohio sales representa- 
tive for the Tool and Machine Div. of 
Illinois Tool Works. 

Carl Halpin, also of Detroit, has been 
appointed manager of engineering at 
Ross Operating Valve Co. 

William L. Martin of Boston chapter 
has been named sales manager of the 
Potter & Johnston Co. 

General Electric Co, has announced 
that Robert T. Fenwick has joined the 
wage rate and labor relations office of 
its capacitor department. 

Ralph J. Mancuso, Jr. of Greater 
New York chapter, a tooling and pro- 


master mechanic, 


duction specialist, has been appointed 
chief administrative engineer of the Air- 
craft Div. of Ledkote Products Co. of 
New York, Inc. 

H. L. Tigges, past president of ASTE. 
has been appointed consulting sales en- 
gineer for Buhr Machine Tool Co., Ann 
Arbor, Mich. 

Louis D. Martin of Rochester chap- 
ter has retired as gear engineer for the 
Eastman Kodak Co. to open his own 
gear consulting business in Rochester. 

Bernard C. Dunn of Los Angeles 
chapter has been appointed sales engi- 
neer of milling machines, of the Axelson 
Div. of U. S. Industries, Inc. 

The Los Angeles sales branch of Cru- 
cible Steel Co. of America has appointed 
Robert M. Simpson of Santa Clara Val- 
ley as manager. 

Everett O. Clark, member of Detroit 
chapter, has been named manager of 
Vickers Inc. midwest branch. 
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Roy A. Radtke, charter member of 
Milwaukee chapter, has been elected 
president of the Industrial Arts Asso- 
ciation. 

Several Chicago chapter members 
have recently received appointments in 
the manufacturing engineering section 
of Bell & Howell: Edward J. Artwick, 
chief manufacturing engineer; Daniel 
J. Yomine, manager of production en- 
Clarence B. Stahlberg, 
chief process engineer ; and Adrian 
Cammelot, assistant to the chief manu- 
facturing engineer. 

J. J. Pippenger of Ann Arbor Area 


chapter has been elected president of 


gineering; 


the National Fluid Power Association 
for the coming year. 

E. A. Heidlinger of Detroit chapter 
retired as district manager of the De- 
troit office of the Leland-Gifford Co. 

Promotion of two Hartford chapter 
members has been announced by Pratt 
& Whitney Co., Inc. Edward N. Clark, 
formerly superintendent of cutting tool 
manufacturing, is now assistant factory 
manager of the cutting tool and gage 
Ralph Winspear has been 


promoted from assistant to superintend- 


divisions. 


ent of the cutting tool division. 
Leonard A. Rafferty of Pittsburgh 


chapter is now manager of the Pitts- 


burgh office of Motch & Merryweather 


Machinery Co. 

Semon E. Knudsen of Detroit chap- 
ter has been named general manager of 
Pontiac Div. of General Motors Corp. 


MOVE 


Band Machining Discussed 
At San Gabriel Valley 


On June 7, San Gabriel Valley chap 
ter met at the Rainbow Angling Club 
: -¥ a talk on band machining by 

Franzen, president of the DoAll 
Sat Co. Mr. Franzen’s talk was 
supplemented by two sound films which 
illustrated the use of modern band 
saws with automated feeds 

rhis process reveals the unlimited 
possibilities for removing metal at ex- 
tremely rapid rates in the production 
of practically any conceivable shape in 
material. John H. Stacey 


Muncie Has Plant Tour 
For June Meeting 


Eighty-five members of Muncie chap- 
ter were guests of Mason Hamilton. 
manager of the Dana Corp., Marion, 
Ind. for their June 3 meeting. 

After dinner in the Dana cafeteria 
Mr. Hamilton gave a short talk and 
then conducted the members through 
the plant. {rthur E. Kurtz 


Majestic Company Host 
To Fort Wayne Group 


After a brief review of corporate 
history by the president, Kenneth 
Triggs, the Fort Wayne chapter was 
conducted on plant tour of the Ma- 
jestic Co., Inc.. manufacturers of heat- 
ing and air conditioning units and 
builders’ supplies. 

At the chapter’s regular 
coffee John B. Thimlar of 
Hudson Tool Service, Inc.. 


meeting. 
speaker 
discussed 
presidential campaigns from the time 
of Washington to 1840 Russ Snyder 


SPRINGFIELD, MASS.—Shown is a group at the Springfield chapter meeting, where 
A. W. Swift, engineer, with Handy and Harmon Co., spoke on “Automation in Silver 
Alloy Brazing.” At their June meeting, John C. Koskey, public relations director for 
Wales-Strippit Corp., spoke on the application of his company’s stripping units in the 


punch and die field. 


—Allen M. Johnson 
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Positions 


AUTOMATION EXPERT TOOL ENCGI- 
NEER—Extensive experience in select- 
ing and feeding mechanisms. As ap- 
plied to broaching, slotting, drilling, 
tapping, grindings, thread rolling and 
punch press operations, such as blank- 
ing and piercing, etc. Related to mass 
prcduction of screw machine products 
—leading fastener manufacturing plant 
in Southern California. Excellent work 
ing conditions—live in one of America’s 
foremost playgrounds. Send resume; 
state salary expected and availability to 
Box 084, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich 


PROJECT ENGINEER—Excellent op- 
portunity for M.E. experienced in plan- 
ning and estimating cost of parts and 
tooling. Familiarity with design and 
operation of progressive dies. San 
Francisco manufacturer, steady employ- 
ment, progressive and expanding com 
pany, international distribution, modern 
plant and equ pment. Excellent Com- 
pany benefits. Please state age, educa- 
tion and minimum salary requirements 
in first letter. Include detailed resume 
of experience. Schlage Lock Co., P.O 
Box 3324, San Francisco, Calif 


TOOL DESIGNERS—-ne experienced 
in designing progressive dies for high 
volume production. One experienced in 
designing jigs, fixtures, gages, rotary 
indexing fixtures and automated as- 
sembly fixtures for high volume pro 
duction. San Francisco manufacturer 
steady employment, progressive and 
expanding company, international dis- 
tribution, modern plant and equipment. 
Excellent Company benefits. Please 
state age, education and minimum 
salary requirements in first letter. In- 
clude detailed resume of experience. 
Schlage Lock Co., P.O. Box 3324, San 
Francisco, Calif. 


Available 


CARBIDE TOOL SUPERVISOR—Na- 
tionally known New England tool 
manufacturer. Must be skilled in braz- 
ing and grinding of carbide tip tools. 
Permanent position. Please send resume 
covering experience, salary expected 
and availability. Box 082, The Tool 
Engineer, 10700 Puritan, Detroit 38, 
Mich 


TOOL SALES ENGINEER—to manage 
and direct sales and application engi- 
neering work on ceramic cutting tools. 
Mechanical engineering background 
with two to five years’ experience in 
the applicaticn of carbide tooling re- 
quired. Write to Box 083, The Tool 
Engineer, 10700 Puritan Ave., Detroit 
38, Mich 


STUPALOX—sintered oxide tools, 
gages and wear parts... . requires 
field sales engineers at various ter- 
ritories throughout U. S., tool engineers 
at Latrobe, Pa., manutacturing engi- 
neers specializing in grinding at La 
trobe, Pa. and tool sales correspondents 
at Latrobe, Pa. Contact Carborundum 
district managers in Cleveland, Chica- 
go, Springfield, Mass., St. Louis, Mo., 
Atlanta, Ga., Detroit, Los Angetes or 
Latrobe, Pa. (Stupakoff Div. of The 
Carborundum Co., Latrobe, Pa.) 


MANUFACTURERS REPRESENTA 
TIVE—Rapidly expanding Detroit cut- 
ting tool manufacturer specializing in 
special tungsten carbide and high-speed 
precision boring tools, single-point 
turning tools, end form tools, and mill- 
ing cutter blades desires representation 
in New Jersey, Maryland, California 
and in Philadelphia, Pa. and Des 
Moines, lowa. For further information 
send complete details of background to 
Box 081, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


WILLIAMSPORT—Dale Chubb, chap- 
ter chairman, and George E. Lunt, past 
chairman, are shown at the chapter 
booth in the Sesquicentennial Indus- 
trial Exhibit held at Williamsport. 
—Forrest Johnston 


CENTRAL PENNSYLVANIA—Chapter 
chairman E. T. Wenrich upon award 
ing a junior membership in ASTE, pre- 
sents the Tool Engineers Handbook to 
Robert A. McNamara, outstanding voca- 
tional high school graduate in the field 


of engineering. —Paul Leese 


Positions Wanted 


INDUSTRIAL SALES—College back- 
ground, experienced in calling on tool 
and die industry. Ag2 28 and married. 
Prefer Central New York territory. For 
resume, reply to Box 085, The Tool 
Engineer, 10700 Puritan Ave., Detroit 
38, Mich. 


MANUFACTURING ENGINEER—with 
an undergraduate education in me- 
chanical engineering and a postgradu- 
ate education in business administra- 
tion; diversified industrial experience 
in supervising inspection of navy ship- 
building contracts, tool design, produc 
tion planning, and product design and 
development seeks p sition with pro- 


gressive and expanding organization. 
Write to Box 080, News Department, 
The Tool Engineer, 10700 Puritan Ave 
Detroit 38, Mich. 


CINCINNATI—Attending Cincinnati’s annual dinner meeting are (front row, seated) 
J. H. Elfring, Jr., past chairman; W. K. Bailey, president, Warner & Swasey Co.; Dr. 
Max Kronenberg, chairman; President H. C. McMillen; back row: B. H. Rusk, secre 
tary; M. A. Duff, Jr., first vice chairman; Julius Steinhoff, second vice chairman; and 
Frank Houston, treasurer. —M. A. Duff, Jr. 
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: 7 finished 
saunas - = for the price of I 


OMPLEX business machines have as 

many as 25,000 moving parts. 
Although most of these parts must meet 
exceptionally high quality standards, 
production economy is also an imperative 
consideration. 

Take the armature shaft shown on the 
left, as typical. Osborn Brushamatice 
methods improve the finish of the worm 
gear from an original 30 down to 4 micro- 
inches, at % the cost of the former method. 
Seven parts finished for the price of one. 

An Osborn Brushing Analysis, made at 
no obligation to you, will point out 
how you can use Brushamatic finishing 
to achieve similar results and savings. 
Write The Osborn Manufacturing Company, 
Dept. K-26, 5401 Hamilton Avenue, 
Cleveland 14, Ohio. 


Major manufacturer of business machines uses six different Osborn 
Brushamatico 3-A machines to finish parts in lot quantities of 
300 to several thousand. 


BRUSHING METHODS + POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES « FOUNDRY MOLDING MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-138 The Tool Engineer 





PRECISE THICKNESS ACROSS METAL WIDTH 
PROVIDED BY MAMMOTH ROLLING MILL 


Considered the first such unit de- 


signed specially to use a water-emulsifi 
ible mineral oil as coolant lubricant fo 
the rolls, this 16-in. Sendzimir cold roll 
ing mill has been placed in production 
it the Forestville, Conn., plant of As 
sociated Spring Corp.’s Wallace Barnes 
Steel Div. The new mill is capable ot 
rolling strip steel up to 13 in. wide and 


will increase by up to 50 percent the 


facility's steel-rolling capacity. 

Of particular importance to the plant 
engineers is the mill’s ability, through 
1utomatic controls, to provide greatet 
uniformity of thicknes across the width 
of the strip as well as along its length. 
The mill also is constructed to make it 
possible to roll unusually thin gages of 
steel. 

The mill was designed by the Armzen 
Co. and built by Waterbury Farrel 
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Foundry & Machine Co. 

It is because of the coolant used, 
which has about four times the heat 
transfer rate of plain mineral dil used in 
other Sendzimir mill, that a greater re- 
duction in the thickness of the strip can 
be made at each pass through the mill 
without annealing between passes. By 
decreasing the number of passes, time 
required to bring steel down to the final 
desired gage is shortened. Extra cooling 
capacity also allows the strip to be 
passed through the rolls at speeds up to 
i maximum of 1000 fpm. 

Multiple-roll design of the Sendzimir 
mill prevents deflection or bending of 
the roll across the width of the strip. 
lhe strip as rolled is almost perfectly 
uniform in thickness all across its width 
rather than having a heavy center taper- 
ing to thinner edges. 


CASTING GROUP SETS UP 
NEW METAL SPECIFICATIONS 


Data gained from several years’ re 
search and study by the Investment 
Casting Institute has been used to for 
mulate specifications metal compatible 
to both user and producer requirements 
The standards, designed to aid design 
engineers and other persons specifying 
investment cast parts, are identified by 
a code number in line with the new code 
number system developed under the 
Standardization Plan of the Secretary of 
Defense. 

Waindle, a 
past president of ASTE and chairman 
of the Institute committee, “one of the 


According to Roger F. 


problems often encountered is that in 
vestment castings may be redesigned 
from stampings, forgings or machined 
parts, and in the absence of specifi 
investment casting specifications, are 
sometimes specified to wrought metal 
specifications by the purchaser. 

“Since metal specifications contain 
control data peculiar to a_ particular 
method of fabrication, it is unwise to 
expect wrought specifications to always 
be satisfactory for investment castings.” 

First of the specifications include 

FE-1 A general iron-base specification 
on carbon steels based on the SAE 1020 
and 1040 steels. 

FE-2 This code covers the low Hoy 
steels, commonly referred to as SAE al 
loy steels and are casting conversions of 
4130, 4140 and 8730 SAE types. 

CO-1 and NI-1 These specifications are 
cobalt base and nickel base super alloys 
respectively and are based upon the fa- 
miliar aeronautical material specifications 
covering this type of alloy. 

MG-1 This is a specification for mag 
nesium base, aluminum-zinc alloy. 

AL-1 This covers the two most popul ir 
aluminum casting alloys, silicon-magnes 
ium and silicon-copper. 

CU-1 This spec ification is designed to 
cover silicon-brass 
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PRODUCE TITANIUM METAL BY 
NEW COMMERCIAL PROCESS 


A method other than the magnesium- 
reduction process is being used in the 
United States to produce 
sponge with the entry into this field of 
Ashtabula plant of Electro 
Metallurgical Co., Div. of Union Car- 
bide and Carbon Corp. The new Elec- 
tromet plant, which has a capacity of 
7.500 tons of metal 


sponge a year, uses a sodium-reduction 


titanium 
the new 
about titanium 


process. In this technique, sodium is 


used to reduce titanium tetrachloride. 


resulting in high quality metal. 





—Xilbene ...THE COMPLETE LINE 


OF ANGULAR TOOLING EQUIPMENT 


Save dollars in valuable tool room 
time on every job! Set-ups that 
require hours by other methods 
take minutes the Robbins way. 
Just four simple steps: (1) Look 
up required angle in Table of 
Constants furnished with each 
tool, (2) Select gage blocks from 
the Table, (3) Place gage blocks 
between base of unit and sine bar 
swivel block, (4) Secure the work 

. and you're ready to go! Com- 
plete range of models and sizes 
brings Robbins precision equip- 
ment within the reach of every 
shop, large or small. 





“MAGNA-SINE” MAGNETIC 
TABLES FOR PRECISION GRINDING 


Set up and grind any single or com- 
pound angle fast! Work is held securely 
by magnetic attraction, clamped or re- 
leased in an instant. Work can't warp 
or move. 








HEAVY DUTY SINE PLATES 
FOR MILLING AND BORING 


Fool proof! Rugged enough to take 
thrust and chatter of heavy cuts... 
yet built to tool room accuracy for the 
most exacting inspection operations. 


INSPECTION SINE PLATE FOR 
EVERY INSPECTION OPERATION 


Eliminate chance of errors in inspection 
department and tool room! No more 
V-blocks, angle plates, or complicated 
built-up sets of blocks. Simple, fast 
and sure. 


Write or call for complete information now! 


OMER ag ee COMPANY 


24800 PLYMOUTH ROAD 


DEPT. E DETROIT 39, MICH, 


Also producers of special machinery, gages and fixtures 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-140 
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Operator removes titanium product 


from the reactor at the Ashtabula plant. 


The company has had this process. 
which offers econon nd technologieai 
features and advantages, in operation on 
a pilot and prototype plant scale at its 
Metals Research and Development Lab 
oratories in Niagara Falls. N. Y. More 
than six vears’ | ind over $2-million 


worth of research and development 


have preceded start of the commercial 
venture 

The titanium spor produced is re 
melted into ingots by producers of 
titanium mill products and commercial 


shapes 


196-TON BOLTMAKER 
NEARS COMPLETION 


Largest boltmaker in the world, stand- 
ing twice as high as a man, will cold 
forge raw stock of ] 16-in hot-rolled 
steel rod down to size and produce giant 
cap screws l1'4 in. in diameter, 10 in. 
long at rates up to 40 per minute. The 
screws produced by this giant unit will 
weigh about five pounds each. 

The unit, biggest cold forging ma- 
chine ever designed. is being built for 
The Cleveland Cap Screw Co. by Na- 
tional Machinery Co. Delivery is expect- 
ed before the end of 1956: it will be 
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housed in Cleveland Cap’s $4,500,000 
plant now nearing completion 

In operation, the machine will be 
tended by three men at three control 
positions: one at the wire-drawing end, 
where 2800-lb coils of 1 7/16-in. steel 
rod will be fed, a second at the conven- 
tional mid-machine post, and a third at 
the thread rolling end. Drawing the 
steel rod to size, the machine cuts off the 
stock in proper lengths, extrudes the 
blank, heads. trims the head. points the 
end and rolls the threads on, all auto 
matically. When at work. the giant unit 
will consume a ton of steel every 10 


minutes 


ECONOMY THROUGH 
SIMPLE SALVAGE PLAN 


Small, shallow pans placed under 
diamond grinding wheels are salvaging 
more than $1200 of industrial diamond 
chips a month for Douglas Aircraft Co. 
This simple salvage system was intro 
duced at the Torrance facility of the 
company’s El Segundo Div. where dia- 


mond grinding wheels are used to 


sharpen carbide tools. Tiny diamond : 
chips that make up the wheels are torn : Toun 
loose from their resin binder and ordi- on = 


narily are lost. 


During grinding, a mist coolant aids 








residue is shipped to the diamond wheel T 


manufacturers who have means of re- 


in directing chips to the pans where a 7 ° / | ‘2 as 
sludge builds up. Pans are emptied aN hy Cre Mites 
through a flannel strainer that permits ® 

fluids to drain off; the retained sludge 

is thoroughly dried in an. oven. This 


claiming the diamonds. 
During the first 30-day period of the 


experiment, the system salvaged 738 Vulcan’s Gage & Die Steel 


carats of industrial diamonds. 


Now... save time and money on smaller tools and 
dies with Vulcan’s new VULground gage and die 
steels—by eliminating initial tool steel finishing 
costs. This precision-ground, excellently finished flat 
stock comes ready for application. 


VULground is now available in oil hardening and 
air hardening tool steels—in flats and squares, 
standard 18 inch and 36 inch lengths, in a wide 
variety of thicknesses and widths. 


Vulcan’s reputation for highest quality goes with 
every shipment of VULground gage and die steel. 
Depend on it regularly. Send now for descriptive 
folder and prices. 


Vulcan Crucible Steel Division 
H. HK. Porter Company, inc. 


Aliquippa, Pennsylvania 





E #@ worse 








Offices and warehouses in principal cities 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-141 
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STEEL-CUTTING CARBIDES 
OM CREASE PRODUCTION OGIIE UP 7050%LONEER UFE 
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DETAILS OF JOB ILLUSTRATED 


Machine...... .....Sundstrand Rigid Mill 

Cutter Size...... . 10’ Diameter 

No. of Teeth.. .12 

Carbide Inserts (grade)....Carmet CA-610 

Rate of Travel. 

Table Speed.... 10 in. per minute 

Depth of Cut.. -Ya inch 

Material.......... ... 1095 Cold Drawn Shank 
Steel, 200 Brinell 


Here’s something special for you: the new Carmet steel-cutting grades of 
carbide, called the ‘““CA-G00 Series.’’ One of the grades is shown above in a 
milling operation—a tough job where the major requirement was continuous 
production. Cutters equipped with Carmet CA-G610 inserts not only increased 
the production of the machine on this job, but actually gave 50% longer 
Complete Technical and life than the comparable cutting materials previously used 

These heavy-duty CA-600 Carmet grades (premium products in perform- 
ance, at no premium in price) have been thoroughly job-proved in the field 
"CA-600 Series” of special They're available to fit your steel-cutting requirements let us arvange a 
demonstration of their ability to save time and money for you. Get in touch with 
your nearest A-L representative or distributor, or address Allegheny Ludlum 
Steel Corporation, Carmet Division, Detroit 20, Michigan. 


Upeite fee fue Gy For ALL your CARBIDE needs, call 
wen | Allegheny Ludlum *2 


Since 1854 


Shop Data on the Carmet 


steel-cutting Carbides 





wWew 50448 
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Automatic Control System 


Basic control device for industrial 
control applications consists of a new 
motor incor porated in an automatic con 
trol system which permits a multiple 
series of operations to be programmed 
on tape or punched cards for the auto- 
matic operation of milling machines 
lathes, grinders, drills and other ma- 
chine tools. 

The sper ial step motor, developed by 
the Industrial Controls Corp., provides 


aa ta 


precision and rapid operation appli- 
cable to instrumentation uses. 

The new system is simple and the 
motor, together with its special ampli- 
fier, requires only 20 vacuum tubes as 
compared to 400 for earlier systems. 

This unit combines ability to control 
displacement precisely and to provide 
the necessary power. The system also 
provides a simple means for eliminating 
hunting. 

As the system operates, a tape or 
punched card is the control medium, 
with one mark or other characterization 
on the tape corresponding to one step 
motion of the motor, thus providing an 


August 1956 


electrical gear system. Individual steps 
can be made so fine and the motor oper 
ited at such a high speed that the work 
output of the motor is smooth. 

Because several motors can be con- 
trolled by a single tape, three or more 
units can be tandemed for the multiple 
operations required by machine tools. 

Other characteristics of the unit are 
its high starting torque, accuracy in in- 
dexing and the magnetic locking of the 
motor when it is stopped. Ultrafast ac- 
celeration and deceleration provide a 
high degree of sensitivity. 

Reliability of these units makes it 
generally 
feedback. 

The Teller Co., Butler, Pa. T-8-1431 


unnecessary to incorporate 


Bonding Material 


Bondized Califilm 
Kel-F) and Kelon-F (Kel-F) sheets are 


specially treated on one or both sides 


(fluorothene, 


to allow bonding to a variety of ma- 
terials or to themselves using commer- 
cially available adhesives. 

These materials can be cemented to 
steel, aluminum, wood, plastics, card- 
board or rubber. Califilm is available 
in thicknesses ranging from 0.005 to 
0.015 in., in widths up to 16 in. Califilm 
can protect surfaces from wear and cor- 
rosion. Kelon-F sheets are available in 
thicknesses ranging from 0.015 to 
0.250 in. When applied to metals, plas- 
tics or woods, Kelon-F prevides low 
friction, and high corrosion and wear 
resistance along with self-lubrication. 
It also has good chemical, electrical 
and thermal properties, and is chem- 
ically inert and nonadhesive. 

Shamban Engineering Co., 11617 W. 
Jefferson Blvd., Culver City, Calif. 

T-8-1432 


Twin Production Grinders 


This line of Type TR twin rotary cir 
cular grinders is designed to permit the 
operator to load one magnetic chuck at 
front position while another part is be- 
ing ground automatically in rear posi- 
tion. Machine cycle is automatic. The 


line is available in six sizes of worktable 





ranging from 6 to 24 in. in diamete 
Maximum diameter swing work cleat 
to 2514 in. Table 


speed ranges from 29 to 230 rpm for the 


ance ranges from 6! 


6-in. unit, to 6.6 to 66 rpm for the 24-in 
unit. 

Features include horizontal wheelhead 
grinding with 14 or 20-in. diameter 
wheel to controlled size with automati 
compensation of the feed screw; free 
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loading time enabling operator to ar- Ring and Circle Shear 


range other parts or operate machines; 
in-position wheel truing to dress wheel No. 31-RC ring and circle shear is 
automatically; pre-set and to machine designed with a self-compensating circle 
cycle. and assured accuracy of finish arm which floats on guided ways to 
with automatic wheel truing and spark maintain true center automatically. 
out. With a scale provided for convenient 
The Thompson Grinder Co., Spring- setup, an adjustable crank permits 
field, Ohio. T-8-1441 quick positioning of the circle arm for 
cutting circles of various diameters 





Quick-acting cam lever actuates the 


USE READER SERVICE CARD ON PAGE 
165 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


center clamp of the circle arm which is 
adjustable to hold varying thicknesses 
of material securely. 








- 
Straight line work and irregular out- 


lines, as well as circles, circular holes 
and rings may be cut with this shear. 














With a capacity of 10 ga mild steel, it 
cuts circles from 6 through 78 in. in 
diameter. 

\ hand wheel controls raising and 
lowering of the cutter, permiting the 
cutting operation to be started at any 
point on the blank. 

High-carbon high-chrome steel cut- 
ters assure clean, fast cuts. Both an ad- 
justable swinging gage for centering 
unmarked blanks and an adjustable 
straight slitting gage are furnished as 
standard equipment. 

Niagara Machine & Tool Works, 683 
Northland Ave., Buffalo 11, N. Y. 

T-8-1442 


Bending Machine 


soth ends of a pipe, tube strip or 
shape may be bent simultaneously on 
this unit which comprises two machines 
' - ‘ each with a metor and relay control 
For more than fifty years automotive production Tic cinaibins, anaes Maas a alee 
has relied on Walker holding devices. One of the starting button, are mounted on a base. 
and distance between them can be ad 


most popular chucks in the Detroit area is Walker mensie-yr rec tnesedcon ag ory Ogee Agee 


617 CG ( concentric gap ) type, a rectangular wise and the other counter-clockwise 


chuck that combines longitudinal and transverse although both units mav be made to 
: 2 : bend the same direction. Also. the units 
gaps. Produced in sizes to meet all holding may be made to bend to different de- 
requirements. grees of curvature up to 180 deg. Unit 
positions are adjustable either manually 
Walker engineers can solve any holding | oF by means of a lead-serew driven by 


a motor, and the machine may or may 


problem. 


What is yours? 


o.s. WALKER CO. Inc. 


WORCESTER 6, MASSACHUSETTS 





Original Descgners aud Builders of Magnetic Chucks 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-144 
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not be provided with an ejector. 
{simple fully 


equipped it can be made fully auto- 


machine, when 
matic, taking stock from a hopper and 
delivering it to a conveyor in finished 
condition. Its primary use is in bending 
two right angles in the same plane si- 
multaneously. It can also be used to 
bend closed curves such as rectangles 
or polygons. 

Pedrick Tool and Machine Co., 3642 
N. Lawrence St.. Philadelphia 40, Pa. 
T-8-1451 


Cut-Off Assembly 


Economy in cutting time, blade re- 
placement costs and power are possible 
with this Speedway cut-off tool assembly 
for lathes and automatic machines. 

It is designed without an overhang 
and the cutting edge is supported by 
tension instead of in bending. This con- 
struction permits the use of a thin blade 
in relation to the depth of the cut. 

Because the blade is hung vertically 


there is no tool chatter. Less heat is 
created than with conventional type 
blades, assuring long life. 

The low-cost tool is stable on inter- 
rupted cuts such as hex, octagon and 
square materials, and is well suited for 
work on blanks of all kinds. Blades and 
holders are available for cuts up te 414 
in. The complete assembly is easily 
adaptable to automatic. turret and en- 
gine lathes 

Wye-Stanley Tool Co., 3503 East 
Olympic Blvd.. Los Angeles 23. Calif. 

T-8-1452 


Punching Unit 


Round and shaped punches can be 
used interchangeably in the CJ punch- 
ing unit, which has a diameter capacity 
of 1% in. in %4-in. thick mild steel or 
equivalent material. High-strength alloy 
castings assure strength and long wear. 

Guide and die keyways are machined 
simultaneously to assure positive align- 
ment of punch and die. Two keyways in 
the punch and die allow 90-deg position- 
ing of each shape. Other angles of key- 
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SPECIFY 


ADAMAS 
PREMIUM 


GRADE 
[548 


for all finishing and semi-roughing on tough alloy steels, 
with or without interrupted cuts 


@ MORE WEAR RESISTANT e MORE SHOCK RESISTANT 
@ GREATER STRENGTH * RESISTS CRATERING 


Formulated specifically for finishing and semi-roughing 
operations on high alloy steels, ADAMAS PREMIUM 
GRADE 548 is the hardest carbide grade used successfully 
on interrupted finishing cuts. * 


When encountering cratering in machining the 300-series 
stainless steels with straight tungsten carbide grades, 
change to ADAMAS PREMIUM GRADE 548. You will 
get far more crater resistance without sacrificing 
edge wear resistance. 


Particularly suitable for application on automatic 
machines, ADAMAS PREMIUM GRADE 548 is 
excellent where some shock and excessive edge wear 
are encountered on light cuts. 


For continuous cuts on low carbon steels, use ADAMAS standard grades C and D. 


SPECIFY ADAMAS PREMIUM GRADE 548 FOR... 
MORE CHIPS AT LOWEST COST! 


ADAMAS CARBIDE CORPORATION, KENILWORTH, NEW JERSEY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-145 
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ing are also available 

The unit is designed to permit quick 
die change without removal of the unit 
from the press setup and also to allow 


quick rotation of the die for controlled 
slug ejection. 


Wales-Strippit Corp., 345 Payne Ave.. 
North Tonawanda, N. Y T-8-1461 


Fractional Adding Wheel 


Continuous adding or subtracting of 


fractions may be done on this fractien- 


’ of-an-inch addi g achine. Designed i 
with d Tl N j U S OLSEN disk rat age eg era ‘decimal 
* equivalents so mixed fractions and deci- 

AIR-O-BRINELL 


The large gauge on this air operated Brinell Hardness 
Tester shows exactly how much load will be applied 
BEFORE the test is made. Any Brinell load from 500 kg 
to 3000 kg is obtained, quickly and accurately. Operator 
variables are eliminated. Reproducible load application 
is assured. 

In every respect, the Tinius Olsen Air-O-Brinell is the 
modern answer to more efficient metal hardness testing. 
Here is the one tester that combines laboratory accuracy 
with shop ruggedness. Furthermore, this semi-portable 
tester can be used anywhere that standard air pressure is mals can be added or subtracted. It is 
available—in the lab or right on the production line. so constructed that answers are shown 
It will pay you to get the facts about the Olsen Fast and simple to operate, there is 


Air-O-Brinell. Write today for Bulletin 52. only one moving part. 
Sheridan Advertising Specialties, 
26032 Grand River, Detroit 19, Mich. 


There's an Olsen for Every Physical Testing Need. T-8-1462 


immediately. 


*Patents Applied for 


Centerless Grinder 
I | N | U Ss O LL Ss E N Heavy-duty No. 2C centerless grinder 
is designed for speed. accuracy and 
T E S T | N G Me A C H | N E C 0 a P A * Y economy of operation. Actually, it does 
2110 EASTON RD. WILLOW GROVE, PA, the work of three machines without 


Trademark change-over time. It is a standard cen- 


Rex. U.S. Pat. Of, Testing and Balancing Machines terless grinder for through-feed work, a 


standard grinder for infeed jobs and. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-146 
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equipped with the crush dressing at- 
tachment, it form grinds and does pro- 
file work. It finish grinds solid or rough- 
turned parts made of metal, plastics. 
glass, etc. 

wheel 


Grinding totally 


enclosed unit type construction. It re- 


spindle is 


quires no warm-up period. The 114-hp 
regulating wheel drive motor is infinite- 
ly adjustable. There is an independent 
hydraulic wheel-truing device for each 
wheel; fine handwheel adjustment on 
diameter of workpiece; one-shot lubri 
cation. 

The grinder has a work capacity to 
}34-in. diam. Grinding wheels available 
include 24 x 4.x 12 in., 24 x 6 x 12 in., 
24 x 8 x 12 in., while regulating wheels 
are 12 x 4x 5 in., 12 x 6 x 5 in., and 
12x 8x 5 in. 

Wheel speeds have a low range of 10 
to 57 rpm and a high range of 60 to 
355 rpm. 

Van Norman Machine Co.., 


Spring- 
field 7, Mass. 


T-8-1471 
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Engine Lathe 


Heavy duty Model 72-A Niles engine 
lathe incorporates speed and load indi- 
cators on the faceplate drive; load in- 
dicator on the adjustable, spring-loaded 
tailstock quill; fully enclosed leadscrew 
speed and thread selector dial; hydrau- 
lic booste! on the 


faceplate speed 


changer; lubrication oil-pressure pro- 
tection; optional electronic feed control. 

Whether feed is controlled electronic- 
ally or mechanically, the operator has 
complete control at the carriage station 
through a pushbutton panel. The elec- 
tronic mounted at the ma- 
chine’s tailstock end, drives the splined 


feed-box, 
leadscrew. Rate of longitudinal, cross, 
or angular feed, in inches per revolution 
of the faceplate, remains proportionate 
to any change in faceplate speed. Safety 
interlocks prevent simultaneous engage- 
ment of electronic and mechanical feeds. 
When electronic feeds and threading are 
incorporated in the lathe, mechanical 
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feeds also are available. One lever se- 


lects either mechanical or electronic 
65 feeds are available. 

Main drive for the lathe is a 100-hp. 
adjustable-speed, 400 to 1600-rpm, d-c 


motor, but variable-voltage drive can be 


feeds; 


substituted. Jog buttons for forward 
and reverse are mounted on the head- 
stock to facilitate gear shifting. 

The faceplate, with adjustable-speed 
direct-current drive, has three mechan- 
ical speed through faceplate 
drive, 1.35 to 5.4 and 5.48 to 21.9 rpm; 


through spindle drive, 25.2 to 101 rpm. 


ranges; 


Powered traverse motions, independ- 
ent of main feeds and spindle, are ob- 
tained with a separate 5-hp motor 
mounted on the carriage apron and op- 
erating through a safety friction clutch. 

Swing over bed and carriage wings is 
73% in., and over carriage bridge is 56 
in. Faceplate diameter is 72 in. Dis- 
tance between centers is nominally 46 
ft., but can be made to suit customer 
specifications. Over-all length is 13 ft. 
plus distance between centers. 

Baldwin-Lima-Hamilton Corp., Ham- 


ilton, Ohio. T-8-1472 








SKINNER 


POWER CHUCKS 


...precision 
and power for 
high production 


They’re accurate, safe, dependable 
and fast! Skinner makes them from 
6” to 24” with forged steel bodies, 

and with 2 and/or 3 adjustable, 
non-adjustable or serrated jaws. 
Power chuck also available in 2- 
and 3-jaw compensating models 
for holding rough castings and 
forgings between centers. Skinner 


carries a full line of standard soft blank top jaws. Double-acting 
rotating air cylinders are available for all Skinner power chucks. 


Write for free catalog on Skinner power and manually operated chucks 
and accessories, and for free showings of film “Chucks and Their Uses”. 


ge» ™ SKINNER 


4Y ae 


= @& 


CHUCK COMPANY 


212 Edgewood Ave., New Britain, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-147 





Hydraulic Cylinders 


Line of hydraulic cylinders, identified 
as Super-Matic, provides pressures to 
2000 psi, with a maximum stroke of 
72 in. They are available in seven 
bore sizes, ranging from 1% to 6 in.., 
and in five mounting styles covering 
foot, trunnion, center line, flange, pivot 
and manifold types with interchanging 
covers to permit multiple mounting 
combinations. The cylinders are made 





C/ 


Vertical capacity of Arter Model B 
Hydraulic Rotary Surface Grinder 
can be increased 24” using a rais- 
ing block. So, for grinding surfaces 
on such work as the crankshaft 
housing for the piston-type airplane 


also makes 


engine, as shown, Arter has the 
answer. Arter has been building 
rotary surface grinders for nearly 
forty years. Model B is built in 
four sizes — 20”, 24”, 30” and 
40” diameters. 


Whatever your surface grinding needs, Arter can meet them. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER S, 


MASSACHUSETTS 


Jigmatic Automatic Tape Controlled Positioning Table ® Rotary Surface Grinders 
Flat Circular Cutter Grinders © Internal Grinders © Cylindrical Grinders © Carbide Tool Grinders 


AGENTS IN 


INDUSTRIAL CENTERS OF UNITED 


STATES AND CANADA 
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in standard or heavy-duty sizes in both 
male and female. Cylinder tubes are 
hard-drawn and corrosion-resistant for 
low friction. Ports are unobstructed 
and can be relocated to any 90-deg 
position by rotating the cylinder covers. 
Tie rods are extra heavy to maintain 
tension and resist shock loads. Cushion- 
ing is available for either or both cylin- 
der ends. 

Logansport Machine Co., Inc., Lo 
T-8-1481 


gansport, Ind. 


Cold Bending Test Unit 


Low-carbon steel bars up to 2 m 
square or 2 in. in diameter. in lengths 
of 5 to 24 in., can be bent in this ma- 
chine. Tests can be quickly made under 
loads up to 150,000 Ib. The unit also 
accommodates flats up to 4 in. wide 
and 1 in. thick in the same lengths. 

The bending press is hydraulically 
operated at controllable table speeds of 


114 to 10 ipm. Maximum upward stroke 
is 1] in. 

Sliding platens, which can be used 
quickly after making a V-bend with 
rollers, bend specimens 180 deg. The 
sliding platen incorporated in the lower 
support stand, can be used in the center 
of the machine without removing the 
bending pins. Limit switches and pres- 
sure relief valve prevent overload 
Bending pins for the unit range from 
3/32 to 8.46 in. in diameter. 

On the underside of the upper fixed 
crosshead a roller stand and upper 
platen slide interchangeably into the 
working position. 

Baldwin-Lima-Hamilton Corp., Phila- 


delphia 42, Pa. T-8-1482 
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Piston Seal 


Class 4 Bellofram piston seal is one 
of four types of deep convolution, con- 
stant area diaphragms designed for use 
in air and fluid operated instruments. 
actuators and motors. Deep convolu- 
tion, flange design permits easy applica- 
tion. It functions efficiently even when 
associated components are not perfectly 


machined or aligned. On instruments 
and machines having natural parting 
surfaces between cylinder and mating 
metal surfaces, the seal functions main- 
ly as a gasket, preventing leakage at 
this parting surface. 

Sizes range from 2.75 to 6 in., in addi- 
tion to the more than 200 standard and 
semistandard sizes, available for bore 
diameters from 1 to 6 in. 

Bellofram Corp., Burlington, Mass. 


T-8-1491 


Brazing Unit 


Semiautomatic brazing and soft sol- 
dering machine, identified as #20-2 
Y-B Multiflame, can also be used for 
tempering, annealing and hardening. 
It uses standard flux or preform solde1 
forms. The unit, which can be fitted 
into any production line, is 60 in. long, 
24 in. wide and 34 in. high. It operates 
on manufactured, natural or LP gas, 
with conventional shop airlines supply- 
ing air pressure. Simple to install, set 
up and maintain, it requires only semi- 
skilled operators. 

\ regulated conveyor belt establishes 
production speeds. Materials move 
through a heating zone that can be ad- 
justed to accept materials from 0 to 10 
in. wide and from 0 to 30 in. high. 
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Everyone working on 
design and performance 
problems of fast mechanical 
motion should have a copy 


of “High Speed Motion Pictures 


at the Service of the Engineer,” 


a new booklet obtainable 


without charge from... 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


It tells about the new fast films for 
high speed movies and how vari- 
ous industries are using the Kodak 


High Speed Camera. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-149 





ok 

CERTIFIED 

...up to 3,450 Ibs. 
clamping force 


GREATER | 
DISTANCE 


THE JAMES H. HERRON CO., (Laboratories for 
Testing, Analysis and Inspection) reports as fol- 
lows: “With reference to the Double Com Lever 
(500) and Eye-Bolt (500), we have conducted ex- 
periments to determine the amount of clamping 
force a man can exert with this device, lubricated. 
“Without the use of any auxiliary equipment, it 
was found that a man could exert up to 3,450 
pounds, by bringing the lever to a position 90° 
with the Eye-Bolt.” 


Finger Tip Can 
Tighten Clamp. 


Easy to Use— 
Positive Action 


Standard’s Double Cam Lever offers maxi- 
mum job clearance. 


Safe Operation—with handle vertical before 
clamping (as illustrated). 


Constant Maximum Clamping Pressure — per- 
pendicular to center line of lever. 


Certified 6-Ton Back-Pressure Resistance—no 
danger of cam backing up. 


Ready to Use—no altering needed on assembly. 
No Lever Breakage—solid steel handle. 


This Cam can be applied to your Specially 
Designed Assemblies. Quotations on request. 


OVER 500 OTHER STANDARD 
JIG AND FIXTURE COMPONENTS 


Standard Parts Company offers the most complete 
line of fine quality tool room standards available 
today. You can depend on Standard Components 
—they will never let you down. 


WRITE FOR YOUR COPY 
FREE CATALOG | 


(SIXTH EDITION) 


illustrating our complete 

line of top quality jig and 

fixture ports. 
Seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoee 


ANDARD 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-8-150-1 
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Burner manifolds can be adjusted to 
allow properly angling flames for the 
most complex joints. Where highly 
complex or multiple joints demand, 
worktables can be added to 
conveyor belt to revolve work within 
1eating zone. 

Youngberg Brothers, Meriden. Conn. 


T-8-1501 


rotating 


Air Gage 


This air-caliper gage, Model A-149 
P-1, provides direct measuring for spac- 
ing between calender rolls to determine 
whether or not rolls have been ground 
correctly over their entire width. 

\ portable caliper gage, it contacts 
the rolls directly and transfers measure- 
ment from the caliper type contacts to 
an air gaging spindle. Variation in 
space between rolls is shown on a Di- 
mensioner dial. Because there is direct 


mechanical contact between the gage 
and the crowns of the calender rolls. 
positioning is quick and positive. Lo- 
cating bars or legs assure gage contact 
penetration to the proper depth. Scissor 
type construction permits insertion at 
the point of minimum spacing between 
the calender rolls for fast. accurate 


checking anywhere along the 
width. 
Federal Products Corp., 1144 Eddy 


St.. Providence. R. L. T-8-1502 


entire 
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Controlled Atmosphere 
Furnace 


Automatic, controlled atmosphere 
toolroom furnace, designed for general 
hardening of tool steels, results in clean 
surfaces free from decarburization. Op- 
eration is simple and ‘inexpensive. 
Furnace controls, generator and tem- 
perature controls, as well as gas curtain 
operation are automatic on this GA-4 
furnace which is larger than previous 
models. Chamber dimensions are 10 x 8 
in., and the power input 8 kw at 230 
volts, single or 3-phase, for operation 





Infinitely Adjustable 


SPEED 
CONTROL 
SYSTEMS 


FOR INSTRUMENT— 


f Seen 


WacLine Power Systems provide the eco- 
nomical answer to speed control of AC 
motors under variable or constant-torque 
applications. Speed is infinitely adjust- 
able over a wide range. Close regulation 
is readily accomplished even under vary- 
ing torque. The WacLine system may be 
applied to single or multi-phase sources 
on any frequency from 50 to 1000 cycles. 
Special features such as Program Con- 
trol, Voltage Signal Response or inde- 
pendent adjustment of forward and 
| reverse speeds are available. 





Full Regulation with all the 
Advantages of AC Motors 


* From.1 oz/in. to industrial power re- 
quirements. 
Longer Motor life with less mainte- 
nance. 
Permits the use of open or hermetically 
sealed motors. 
Applicable to explosion proof motors. 
Equally effective for large and small 
power requirements. 
Simple electronic principle, patent- 
pending. 


For further information write: 


WaeLine . 


35 SOUTH ST. CLAIR STREET, 
DAYTON 2, OHIO 


Mfrs. of Speed Control Systems—Dummy Loods 
Microwave Components—tTest Equipment 
Photographic Equipment—Medical Equipment 
INDICATE A-8-15u-2 
. 
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to 2000 F. 

The atmosphere system consists of 
a cracking unit to which a mixture of 
alcohol and water is fed by means of 
a variable speed pump. 

lo insure a perfect seal, the furnace 
is equipped with a welded Inconel re- 
tort which prevents heating elements 
from being exposed to the effect of the 
atmosphere gases. The gases are con- 
fined to the retort chamber. 


Cooley Electric Mfg. Corp., Dept. 
H-3, 35 S. Shelby St., Indianapolis y 
Ind T-8-1511 





Gage Blocks 


A new blocks, 
AAA grade, are made to tolerances of 
0.000001 in./in. of length by a 
process that produces a surface finish 


category of 


vage 
gage 


of 0.09 microinch, rms. They are avail- 
able in square or rectangular blocks in 
sets of 86 pieces. Each set is made up 
of blocks that have been conditioned in 
the gage laboratory for one year in or- 
der to assure stability. Each block has 
checked against master 
calibrated by the National Bureau of 
light 


been 


gages 
Standards as well as against 
waves by interferometry. 


Furnished with each set of gage 
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blocks is a certified inspection report 
giving the exact size of each block to 
the nearest millionth of an inch. As a 
result, these gage blocks can be used as 
master gages for calibrating other gages 
and making precise measurements. 
The DoAll Co.., Des Plaines, Il. 
T-8-1512 





Spline and Thread Roller 


Roto-Flo Model 1537 can roll a spline, 
or roll a spline plus an adjacent thread, 
oil groove, etc., in a single pass of the 


racks. 


tions, a third operation such as mark- 


forming Under certain condi- 


ing, can be added. Operations can be times faster than conventional methods, 
performed on different di- 
ameters but the forms to be rolled must 


same or while further time is saved through per- 
formance of two operations in a single 
be close together along the length of 


the shaft. Speed is estimated up to 30 


pass. 






By this process, periphery of a metal 
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pi 
Conventional 
END MILLS | 


Our END MILLS have an entirely new and 
advanced flute design with an uninterrupted 
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contour and hook from one flute to the next. 





Flutes ground from solid hardened blanks 











with mirror finish allow a smooth flow of chips. 











Identical flutes as to dimensions and contour 











give a perfect distribution of cutting load. 
The form relieved land provides much 





greater strength to the cutting edge. 
RESULTS: longer tool life, finer finishes, 
and lower production costs. 


COPYRIGHT 1956 


ECLIPSE COUNTERBORE COMPANY 


DETROIT 20, MICHIGAN 
END MILL DIVISION—NORTH BRANCH, N. J. 


rf AODORESS 
BOK 97. RARITAN. WS 


CARD; INDICATE A-8-151 
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ClectirGear NAL RAM 
Zircaching Machine 


Automotive connecting rods are being broached at a 450 per 
hour rate on a new Colonial ElectroGear dual ram broaching 
machine. Finish on broached surfaces is definitely superior— 
tool life is longer. Cutting speed is 45 feet per minute. 





Side by side broaching on each ram (balancing pad and 
locating pads) produces two completed parts with each cycle 
of the machine. 


New Colonial ElectroGear drive broaching machines are 
made in dual ram vertical and single ram horizontal models. 
Your Colonial representative can tell you about the new high in 
broaching performance that you can get with these machines. 
Write for information. - 








BROACH & /~/ MACHINE CO. 
yp Roy 
On 13,* 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-152 





part is displaced from its undisturbed 
condition by cold working until it as- 
sumes a desired shape. The entire 
process takes place in a matter of sec- 
onds as one continuous operation, 
Formed parts have good surface and 
tooth-strength characteristics. 

Roto-Flo machines may be automati- 
cally or manually fed. In automatic set- 
ups, they can be operated throughout 
the complete forming cycle without any 
operator attention. 

The unit handles parts with diameters 
ranging from 1% to 2 in. Rack lengths 
used are up to 36 in. with maximum 
stroke length of 42 in. Part lengths 
from 6 to 36 in. can be accommodated. 

Michigan Tool Co.. 7171 E. Me- 
Nichols Rd.. Detroit 12. Mich. 

T-8-1521 


Miter Gearboxes 


Type BA precision miter gearboxes, 
available from stock, are designed for 
application where right angle pre- 
cision drives are required. 


All material used in construction is 


certified under military specifications. 
Miter gears are PIC Type N matched 
pairs to minimize backlash. Units are 
available in three sizes: 4s, “46 and 14-in 
shaft size. 
PIC Design Corp., 160 Atlantic Ave.. 
Lynbrook, L. L., N. Y. T-8-1522 


Carbide Blanks 


A new series of Firlomet cemented 
carbide blanks include standard ream- 
er, rectangular reamer and solid square 
tool blanks. 

Standard and rectangular reamet 
blanks are each available in 11 sizes and 
in 2 grades. The solid square tool 
blanks range from %2 in. wide, %e 
in. high and 1 inch long to 3g x 34g x 154 
in. Cutting edges are hot ground to 10 
deg and the blanks are available in 5 
sizes and in 4 grades. 

Firch-Loach Metals, Inc., Buttermilk 
Hollow Rd.. McKessport, Pa. 

T-8-1523 
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Tool Mount 


This self-balancing tool mount, called 


Radarm. maintains constant vertical 
alignment of air and electric portable 
tools on operations within a 30-in 
radius. 

The mount is designed with a base 
which can be attached to any horizontal 
or vertical surface and can be reversed 
so that the arm of the mount is sus- 


pended from instead of supported by 


the base. It also can be mounted on 
walls or columns along conveyorized 
assembly lines in order to avoid inter- 
ference with movement of materials. A 
balancing mechanism is combined with 
the tool mount to lower operator fatigue. 
as well as reduce tool breakage and 
spoilage of work in process. 

\ self-aligning clamp automatically 
adjusts to the contour of the portable 
tool in use. 

Distributed by Pneuma-Serve. Inc., 
19930 Detroit Rd.. Cleveland 2. Ohio. 

T-8-1531 
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Hole Cutter 


This high-speed hole cutter is de- 
signed for use in 1%-in. capacity port- 
able or bench type drilling machines. 

Bodies range from 34 to 2 in. in 
1 


diameter in 14-in. steps. Cutting teeth, 


of super high-speed steel, can be readily 
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reground on a 6-in. bench grinder and 
are easily replaced. Fixed supports for 
the teeth are designed to give good chip 
clearance and limit the rate of feed into 
the metal to approximately 0.004 ipr. 

Any of the bodies can be instantly 
fitted or ejected from the taper end of 
a commen mandrel which is complete 
with an ejector cap and 14-in. HSS pilot 
drill. Straight and Morse taper shank 
mandrels are available. 

Drilling capacity is up to 7/16 in. 
while a hole can be cut in material up 
to 7, in. thick by operating from each 
side in a common pilot hole. 

(According to the manufacturer. large 
size holes can be cut in metal in about 
the same time as the pilot hole. 

Dixon-Lesley, Ltd., 28, St. Mary's 
Pla e. News astle-on-Tyne. England 


T-8-1532 


Seam Welder 


Bench type resistance seam welder 
has adjustable welding current and 
pressure for welding a range of critical 
metals down to 0.002 in. The unit may 
be used on such metals as stainless 
steels, Inconel, Monel, Hastillon and 
Nichrome, Stellite, nickel- 
silver, beryllium-copper and_ certain 
bronzes and brasses. 


titanium, 


Formerly produced in special de- 
signs only, this compact unit, identified 
as Type OS. is built on a narrow frame 
Electrode 


drive arrangements available include 


to conserve space. wheel 
single gear, single or double knurl and 
single or double friction drive. It can 
be equipped with circumferential, long- 
itudinal or universal welding head ar- 


rangements, using either straddle bear 








for the newest in coated abrasives...watch Be 


R-MANNING / 


Behr-Manning Announces a 
new Hand Stoning Handbook 


Here’s 24 illustrated pages covering the many 
shapes and sizes available in the “World’s largest 
line of oilstones.” In addition, the booklet offers 
technical data on a variety of hand stoning opera- 
tions. Write for your free copy today. Address 
Behr-Manning, Troy, N. Y., Dept. TE 8. 


ee HR-MANNING 


COATED ABRASIVES 
SHARPENING STONES 
PRESSURE -SENSITIVE TAPES 


. aivision of NORTON Company 
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See how 


LINDNER 


JIG BORER 


old -tea Gig -t- Tel lare| 

salbotgemre) o)eler- | 
measuring system 
with ‘‘Autopositioner”’ 


Coordinate 
Measuring 
Microscope 


High precision, 
low cost 
instrument for 
2-dimensional 
linear 
measurement. 
Range 2” x 2”, 
reading to 
0.0001”, 


OOUOQODOUUN 


speeds initial and 
CJ repeat table settings- 
CJ guaranteed accurate 
within .00015” 


Cut rejects, speed production 


Fast, reliable readings 


to 0.0001" with Gaertner 
measuring microscopes 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 
sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Toolmakers’ 
Microscope 


Ultimate in measuring 
microscopes. Range 
2” x 4”, reading to 
0.0001”, angular 
measurement to 

1 minute. 


Micrometer 
Slide Comparator 


Reliable, low cost 
instrument for linear 
measurement. Ranges 
up to 4”, reading to 
0.0001” or 0.00005”. 


Filar Micrometer 
Microscope 


High quality, low cost 
instrument for extremely 
precise measurements 
Range 0.08”, reading 

to 0.00002” 


* - 
4 
a 


ing or cantilever mounts. 

A sub base permits floor mounting. 
External flood jets, individually cont- 
rolled, cool the electrodes, 
drain 
cooling circuits. 


and a water 
inspection of interior 
Antifriction bearings 
in the welder ram guides provide con- 
sistently low friction and uniform weld- 
ing force. 

Taylor-Winfield Corp., Warren, Ohio. 

T-8-1541 


permits 


Firing Kiln 

Combination dewaxing and firing fur- 
nace, designed for use in the Glascast 
disposable pattern process, is capable 
of 2200 F modified 
top-loading firing kiln dewaxes and fires 


temperatures. A 


Glascast molds in one 10-15 minute op- 





ME 


readings in .00005” 
no gauges, blocks 


or bars 


table sizes 
44” x 24” 
32” x 16” 


SEND for 
25-minute 
movie film 

demonstration 





KURT ORBAN 


COMPANY, INC. 


Harborside Terminal Bidg. 
Jersey City 2, N. J. 


Write for Bulletin 161-54 showing 
applications, models, specifications. 
The Gaertner 
Scientific Corporation 


1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 


INDICATE A-8-154-1 


In Canada: 
2490 Ec linton Ave. W, Toronto 
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eration. Wax recovery from the mold 
assemblies averages 95 percent. 

Removable bottom covers a stainless 
steel funnel. The wax, melted from the 
mold assembly, falls through the funnel 
and is recovered below. The bottom is 
replaced and the mold is fired. When 
removed from the furnace, it is ready 
for casting. 

Mold assemblies are inserted in the 
preheated furnace (1920 F) and hung 
on a Nichrome frame. Instantaneous 
heat melts the wax from the mold shell 
in less than a minute. The wax falls 
through the bottom of the furnace be- 
fore reaching ignition temperature. 

Corning Glass Works, Corning, N. 

T-8-1551 


Speed Reducer 


\ combination speed control, fluid 
motor, speed reducer incorporates a 
slow output speed with torque multi- 
plication. A built-in relief valve allows 
maximum torque input to the speed re- 
ducer and prevents overloading. 

The low-cost unit is particularly de- 


signed for use on any device requiring 


variable speed and relatively low pow- 


er output and feeding attachments. 
The fluid motor is available with or 
without a speed control valve. 

Speed reducers are available in a 
range of ratios, with speed control 
valves to handle O-2, O-4 or O-6 gpm. 
Gear widths are 4, 34 or 1 in. 


John S. Barnes Corp., Rockford, II. 
T-8-1552 


Marking Heads 


Automatic numbering heads, that can 


be furnished with shanks to fit any press, 
can be quickly set to number consecu- 
tively or repeat a setting any number of 
times. Numbers may be changed easily 
and accurately without thé use of mir- 
rors. Two small arrows point to the 
number set and they can readily be seen 
from a standing position. 

Design incorporates full stroke swing, 
oversize shaft, ratchets and pawls, hub 
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type wheels for easy, long, service-free 
operation. Custom numbering heads can 
be ordered with any combination of fig 
ures, symbols or codes, for part number- 
ing, coding, or trade mark stamping. 
Parker Stamp Works, Hartford, Conn. 
T-8-1553 


Production Grinder 


The 4B61 single head plunge cut 
Bowgage production grinder incorpo 
rates a wheelhead unit that provides 
automatic grinding with gaging, and 
rough and finish feeds. Automatic cycle 


_with rapid traverse increases produc- 


tion, saves time and cuts costs. 

The wheelhead, mounted on a suitable 
base, will grind any number of diame 
ters, tapers, shoulders, etc. to close tol 
erances, automatically. An operator 
only loads the workpiece and pushes 
the start button. The machine performs 
all the operations and then stops auto 
matically for removal and reloading of 
the work. 

It is available in two sizes: 10 x 24 in. 
and 10 x 36 in. Maximum swing over 








Controls standard 





machine tools for contour 


machining no other 


- tracer device can perform 


When connected the Tracer Control 
Duplimatic does not interfere with con- 
ventional use of the machine tool. Push 
a button to disengage. Push another 


to re-engage. 


’ 
* ag 


* 
+ 


3 iy Sema RDB 
2 
| cay L BPE AAR. > 


Write for catalog. 


TRACER CONTROL 


of o 


Manufacturers of Duplimatic 
595 E. Ten Mile Rd., Hazel Park, Mich. 
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table is 10 in.: 
grind, 6 in.: 


maximum diameter 
maximum distance between 
centers, 28% in. Headstock 


range is 50 to 600 rpm; 


speed 
wheelhead 
spindle speed 830 rpm. Grinding wheel 
is 30 in. x (*4 to 6 in.) x (12 to 20 in.). 
Maximum automatic wheel feed is 0.063 
in.; rapid traverse is adjustable to 5 in.; 
infinitely ad- 
justable; dwell or spark-out time is 0 


grinding feed rates are 


to 5 minutes, and angular positioning ol 
wheelhead to 30 deg is possible. 
Van Norman Machine Co., Spring 


field 7, Mass. T-8-1561 


Accessories for 
Induction Heating 


A line of rotary tables. index tables 
and conveyor belt units for automatic 
continuous feed in metal joining and 
heat treating operations includes the 
illustrated rotary table. The latter is 
combined with high-frequency induc- 
tion heating for assembly of fuse plugs 
on a continuous-production basis. 

Turn tables can be constantly water 


cooled to control the flow of molten 
fusible alloy without spilling. Rotating 
plates are quickly interchangeable to 
save setup time when changing from 
one job to another. Swing-away remote 
control box has a speed indicator and 
provisions for adjusting speed for any 
application. 

The Lepel electronic-tube generator is 
shown mounted on the rotary table for 
convenient operation and conservation 
of floor space. The generator is equipped 
with a stepless thyratron power control 
for rapid adjustment to any required 
temperature. 

Lepel High Frequency Laboratories, 


Inc., Woodside, N. Y. T-8-1562 
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Roll-Feed 
Vernier Attachment 


This vernier adjustment attachment 
can be attached to any roll feed simply 
by using it to replace the universal joint 
in the present feeding mechanism. With 
it, it is possible to adjust roll feed to any 


increment in a few minutes. Adjustment 
is fast and accurate. 

Plus and minus scale of the attach- 
ment permits easy reading of the adjust- 
ing increment and it is possible to re- 
adjust the increment quickly without 
changing the adjustment on the eccen- 
tric of the press. Each line of the scale 
equals 0.008 in. in feeding length. 

Durant Tool Supply Co., 136 S. Water 
St., Providence 3, R. I. T-8-1563 


Drill Unit 


Low cost pneumatic machine tool 
designed to reduce costs of machining 
operations which require rotary and 
feed motions is available for immediate 
delivery from stock in 144, 3 and 6 in. 
strokes. 

This tool, designated Model 150 drill 
unit, is rated 1%-in. capacity in steel, 
and operates at 9000 rpm max. It has a 
broad application on metals, wood and 
plastic s. 

Small size of this new Model 150 
unit permits use in confined spaces. It 
is 24g in. wide, 344 in. in height and 
8 11/32 in. in length. 

Alkon Products Corp., 200 Central 
Ave., Hawthorne, N. J. T-8-1564 


Magnetic Brake 


This disk type brake can be mounted 
separately from a motor while provid- 
ing the efficient braking advantages of 
the disk brake. Foot-mounted, these 
brakes are available with their own self- 
contained bearings and shaft for appli- 
cations where a coupling is used be- 
tween machine and brake, or without a 
shaft, to permit the extension of the 
machine’s drive directly into the brake. 

Design also provides automatic lining 
wear adjustment, fast, direct-action set 


and release without levers or linkage. 
and manual release with automatic re- 
set. Totally enclosed in a one-piece cast 
aluminum housing, the brake incorpo- 
rates a doughnut-shaped magnet which 
permits extension of the shaft entirely 
through the brake. 

Ratings available are 3, 6, 10, 15 and 
25 ft-lb continuous or intermittent duty 
and 35 ft-lb intermittent duty. 

Reuland Electric Co., 
calif. or Howell, Mich. 


Alhambra. 


T-8-1565 
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Pipe and Tube Notcher 


Clean cutting, accurate alignment and 
high speed notching of pipe and tubing 
result from use of the New Arc-Twin. 

Cutting from the inside out, this tool 
leaves clean edges that require no fur- 


ther finishing: 180-deg alignment of 


notching is automatic. Reciprocal action 
of the punch cuts two identical notches 
with each downstroke of punch press; 
this operation takes only two or three 
seconds. 

Vogel Tool and Die Corp., 1825-7 N. 
32nd St., Melrose Park, Ill. T-8-1566 


Coolant Pump Motors 


Totally enclosed fractional-hp motor, 
designed especially for driving mach- 
ine-tool coolant pumps, has a NEMA-C 
end-shield for direct coupling to the 
pump. It can be mounted horizontally 
or vertically, while smooth contours, 
including a closely fitted dripcover, per- 
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mit easy cleaning and maintenance. 

Large grease reservoirs are factory 
filled with a grease, highly resistant to 
moisture and oxidation. Locked ball 
bearings receive a constant supply of 
lubricant for ten years’ normal opera- 
tion. 

The motor is effectively cooled by 
conduction and radiation. Internal fans 





maintain even internal temperatures by 
circulating air to the cooler surfaces. 
Rated temperature rise is 55 C. 
General Purpose Component Motor 
Dept., General Electric Co., Schenecta- 


dy 5, N. Y. T-8-1571 


Universal automation pays... 
Air Fixture Lock 


This universal air fixture lock has E V E N Oo N Ss H Oo R T E R R U N Ss 


been designed for instantaneous clamp- , . 
. be ca Yes, it does— when you automate with standard Baker Basic 
ing and can be used on any machine in : 

the plant. 


machines. They cost much less than a machine specially built 
Besides ‘king ieces i si- : . 
esides locking workpieces in posi for only one part . . . and pay off quicker. For example, a 


tion, the unit may be used to move one 
manufacturer recently installed 3 Baker Basics on relatively 
low-production jobs. He estimates that the savings through 
automatic operation will pay for the machines in 3 years or less. 
Ultimately he will incorporate these Baker Basics into a transfer 
machine. Baker Basics can be retooled with comparative ease 
and at less expense. They needn’t be completely “rebuilt” for a 


SWS change in product or production method. For drilling, boring, 


tapping and other machining operations. In 5 sizes. 


BAKER BROTHERS, INC., Dept. TE-C56 


, Toledo, Ohio 
2 BAKER Please send free Catalog on Baker Basic 
part of a fixture against another, push 


machines. 


workpieces into cutters, load or eject 
workpieces automatically, press parts 
into a workpiece or move parts of a PVibgel’y- wale), 
machine. 
Air cylinder of the fixture lock is p “— ee ir ADDRESS 

. ° ee rocricai shorf run 
machined to receive 5 interchangeable . 

. . . TY ZONE STATE 
holding tools, which have 1%4-in. under- 


NAME AND TITLE 


COMPANY 





cut adapter shanks and can be locked ee Se ee ee ee ae ees 
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FINISHES 


OPERATIONS 


: 


THE TIME 


Surface, size, 
Semi-finish, Fine 
Polish...in ONE Pass! 


Talk about high speed production. 
You will—when you see Engelberg’s 
new multi-head conveyor-type abrasive 
belt grinder precision size and fine finish 
any ferrous, non-ferrous, plastic or other 
flat surface. With one machine — one 
operator — and one pass — you can now 
complete four different grinding and 


polishing operations. 


Think of the costs you can slash on 
high-volume runs. Think of the time you 
can save on set-ups and changeover. And 
the initial cost is far less than you’d have 
to pay for separate machines. 


SEND SAMPLE PART TODAY for cost- 
and-time-savings estimate. Or if more 
convenient, an Engelberg Production 
Engineer will be glad to discuss your 
grinding problems. No charge — no 
obligation, of course. 


HULLER CO., INC. 


308 Seneca St. Syracuse, New York 








Engelberg's New 
Four-Head Conveyor-Type, 
Abrasive Belt Grinder 














Choice of 1 through 6 grinding heads 
with 6”, 8”, 10” or 12” belt width. 





Parts Finished 
in ONE Pass 


2 

a 

Chain Saw Bars — 4 head oper- 
ation removing .004” per head 


for total .016” per pass with 
conveyor belt speed of 6’ per min. 


Name Plate —3 head operation 
using# 240, #320 and #500 
grit abrasive belts with conveyor 
belt speed of 14’ per min. 


. 
ee 
Skate Blades — 5 head operation 
using #120, #180, #240, #320 
and #500 grit abrasive belts at 
12° per min. conveyor be!t speed. 


Rubber Tile—3 head operation 
using #240, #400 and #600 
grit abrasive belts with conveyor 
belt speed of 21° per min. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-158 
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in place with a *g2-in. socket set key. 
The cylinder can be mounted in any 
position. moved from job to job and 
used with any of the five holding tools. 
or with specially made holding tools 
Cylinders come in three sizes, with 
rated locking forces from 650 to 2300 
lb and power strokes from 17% to 3% 


in. T-8-1581 


Dial Bore Gages 


Thousand Series dial bore gages. 
providing one basic gage covering a 
range from 14 to over 5 in., utilizes 
economical interchangeable tips for 
checking bores, shallow counterbores 
grooves, threads, reliefs, splines and 
gears. 

Basic gages have a pistol-grip design 
are of light, sturdy construction, well 
balanced and easy to hold. They previde 


0.0001l-in. dial indicator readings with 
instantaneous centralization and limited, 
or no, rocking. Micrometers, gage 
blocks or rings may be used for master 
settings. Retractable tips have a 
straight-line expansion of 0.260 or 0.400 
in. at any of the infinite number of set 
tings. 

Normally furnished as a portable in 
strument, the tool can easily be con- 
verted to a bench instrument 

Rimat Gage Co., 21 W. Dayton St 


Pasadena, Calif. T-8-1582 


Universal Type 
Milling Machines 


The Westbury line of universal dia! 
type milling machines are designed 
with hardened and ground spindle and 
gears, tapered roller bearings and hand 
scraped ways. In operation, they offer 
power. speed and precision control. 

Three horizontal units are included 
in the line (1-U, 2-U and 3-U) and fea- 
ture heat-treated, hardened chrome- 
nickel spindle with all working parts 
designed to withstand an overload of 
more than 100 percent. A single lever 
operates both the multidisk clutch and 
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brake lor the spindle control. Twelve 
spindle speeds, from 28 to 1100 rpm. 
are available with dial and hand control 
for selecting and reversing. Power is 
transmitted from the spindle gearbox to 
the feedbox in the knee through a verti- 
cal shaft mounted on tapered rollet 
bearings. 

Feeds are selected by dial with a 
single hand control. All movements can 
be controlled and operated separately 
or simultaneously. A tapered clutch 
permits a single level to engage the 
rapid traverse to the longitudinal. 
transverse and vertical feeds. 

Distributed by Aaron Machinery Co.. 
Inc., 45 Crosby St., New York 12, N. Y. 

T-8-1591 
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Metal Cleaning Unit 


\ batch type mechanically agitated 
\ja-Lif cleaning machine called Roll- 
O-Matic Metal Laundry, automatically 
washes, rinses, rust-protects and dries 


small metal parts. 
It removes oils. industrial soils and 


August 1956 


loose chips without hand scrubbing o1 
air blow-off 

Parts to be treated are loaded in a 
revolving drum, attached to an air cylin- 
der, rotated in the wash solution for a 
predetermined rinsed, 
then antirust treated and hot air dried. 


period, spray 
Washing and antirusting solutions are 
salvaged for reuse. After completion of 
the final liquid or dry stage the drum is 
automatically raised 

Dept. TE, Magnus Chemical Co. Inc 
Equipment Div., Garwood, N. J 
T-8-1592 


Ceramic-Tipped Cutters 


These cutting tools. called Keramik. 
have an oxide-base ceramic tip bonded 
to a steel shank. 

The tool material is presently avail- 
able in a standard size of 4% by % by 
3% in. (BR-8-M and BL-8-M) with a 
lead angle of 7 deg. Custom tipping 
can be done. 

When properly ground, Keramik tools 
will produce a finish comparable to a 
commercial grind. They may be oper 
ated either at fast or slow speeds, and 











eeeneweert 











Infinite Variety 


LODDING RETRACTING CLAMPS 


Lodding Retracting Clamps lend themselves to infinite variation. Jaws 


are added to suit work. 


Tapped and clear holes are there for you to 


use. Lodding provides four types of action—and your own imaginati.n 


is the limit to the variety of jaws you can add. Four s’zes each of four 


styles—hand knob, hand cam, nut 


and air operated. 


LODDING, INC. 


Worcester |, Massachuse*ts 


FACTORY WAREHOUSES 


Precision Tool Sales | Bagby Engineering Co. 


417 E. Florence Ave. | 1047 Forest Ave. 
Los Angeles 3, Calif. | Evanston, Ill. 


FOR FURTHER INFOR'AATION, USE READER SERVICE CARD; INDICATE A-8-159 





one oe J 


source ES 


no cutting oils are necessary. The cut- 
2 u ting tip runs cool and chips will not 
with years of experience, weld to it. Because of low thermal con- 
ductivity, there is no build-up on the 
proven ability — ong and no ooring, In addi- 
ion, the cutting tool is nonabsorbent, 
and unaffected by corrosion. 


and adequate facilities Raybestos Div.. Raybestos-Manhattan. 
Inc., Bridgeport, Conn. T-8-1601 








to handle your 


.; Germanium Rectifiers 
complete automation program. 


Germanium electroplating rectifiers, 
developed for metal finishing, are fully 
protected against circuit overloads. 
Utilizing the General Electric germani- 
um Safety Cell, hermetically sealed to 


. ENGINEERING protect the germanium wafer from the 
serving ¢ deteriorating effects of moisture and 
industry i & MANUFACTURING CO., INC. 


. Telephone - TWinbrook 3-4500 
since 1931 19645 John R Street 
Detroit 3, Michigan 
FOR FURTHER INFORMATION USE READER SERVICE CARD; INDICATE A-8-160-1 








A New Principle of 
AUTO-COLLIMATION 


THE 
DAVIDSON 
MODEL 0-600 


COMPARISON 
AUTOCOLLIMATOR 


This new type angle-comparator permits accurate and 
repeat measurement of the difference in angle of the 
returning beams to 1/10th second of arc. 

It allows comparison and measurement of small angles 
to a precision heretofore considered impossible. 

Patented design, employs a unique arrangement of opti- 
cal tipping plates coupled to a calibrated micrometer dial. 

Any change in position of the D-600 moves the com- 
pared images in the field of view but has absolutely no 
effect on the micrometer reading. 


~y gladly discuss optical measuring problems. 





corrosive fumes, the rectifiers have per- 
manent characteristics and will not age. 

Basic stacks consist of six germanium 
celis, each with cooling fins. The stacks 
are of a standard design, are inter- 
changeable and are rated at approxi- 
mately 500 amp each. Each cell is 
individually protected against circuil 
fault conditions and sudden overloads 
by fast-acting “amp trap” fuses which 
break circuit in a fraction of a second 


CX DAVIDSON MANUFACTURING CO. z Al) units are forced air cooled. The 


2223 RAMONA BLVD. WEST COVINA, CALIF. USA 3-phase blower motor has a separate 





. = magnetic starter to guard against over- 
—— of hmericas Finest Optical Plants 


loads. A pressure switch further pro- 
I I 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-8-160-2 tects the unit from build-up of destruc- 
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tive temperatures due to blower failure. 

rhe rectifier also is protected against 
single phasing on the 3-phase circuit. 
The main magnetic starter is provided 
with a thermal breaker for 


Efficiencies as high as 95 percent are 


overloads. 
possible and units will operate indefi- 
nitely at up to 150 percent of rated cur- 
rent, range is from 6 to 48, 
current output up to 50,000 amp. The 


Voltage with 
rectihers are provided with any popular 


type of automatic or manual control. 
['wo basic cabinet sizes are available: 
28 x 28 x 64 in. for up to 3000 amp, 
and 28 x 54 x 64 in. for units with ca- 
pacities from 4000 to 6000 amp. 
Wagner Bros.. Inc.. 400 Midland, De- 
Mich. T-8-1611 


troit 3, 


Drill Press Attachment 
Problem of 


chamfering or 


counterboring. 
the 
center of any round, square or hexagon 


drilling. 
reaming in exact 
bar is simplified with this drill press at- 
called the Master. 


Through the use of a top collar which 


tachment Center 
goes over the quill and insertion of the 
proper bushing, the attachment will fit 
any type or size drill press. No holding 


device is necessary because a bell bush- 





locks the 


work in position. Spring pressure on the 


ing accurately locates and 
bell gives adequate holding power. 

The bell bushing can be removed and 
a V-block placed in the bottom plate 
in preparation for drilling a cross hole 
in the stock. The V-block holds securely 
without additional holding devices, and 

be designed to locate a hole in any 
part and at any angle desired. 

Shop workers without special skill 
can produce accurate parts at good pro- 
duction rates with this device. 

S. Kin- 
Wis. 


Center Master Corp., 3757 
nickinnic Ave.. Milwaukee 7. 
T-8-1612 
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Horizontal Drilling Unit 


Consecutive hole finishing operations, 


with multiple 


tooling, may be 


accom- 


plished with this horizontal drilling ma- 


chine without 
from the machine or 


from the tool quills. 


removing 
individual 
One 


the wor k pie e 


tools 


model of the 


unit machine drills holes axially through 


a cylindrical part 


attachments and modifications. 


model can be 


while, 


used to finish 


with suitable 
another 


holes on 


rectangular coordinates to an accuracy 


of + 0.0005 in. 
low a series of 
drilling, chamfering, 


These 


machines 


also 


Multiple tool: quills al 


operations 


including 


reaming, etc 


have collets. 


chucks or special work holding fixtures 


on the head stock 


Quill drive is through 











ae 
ZS 


Md, 
Z 3 





LONG SHOULDER TYPE —Sinall toe clamp 
Use to keep guide pin in bushing during 
stroke. Long wearing bronze plated on 
hardened steel. 4" to 3° pin dia. 


W 


WEAVY DUTY — Large toe clamp, for large 
and heavy die sets requiring extra body 

thickness. Bronze plated 
7 tw 3 pin diameter 


NUT TYPE—For wide range of require 
ments. Available in 5 sizes, I to 2 pin 
diameter long wearing bronze plated on 
hardened stee! 


GUIDE PINS and 
GUIDE PIN BUSHINGS 


Because high production, quality control and 
longer die life have become all-important, most 
stamping 
Lamina guide pins 
bushings 


standardized on 
and Lamina bronze-plated 


plants have now 


All Lamina wring-fit bushings are pre-finished on 
the 1D. Seated on a ground shoulder square 
with the surface of the die shoe and secured by 
special retainers, they assure distortion-free, full 
bearing surface that results in better die align- 
ment, less maintenance and longer die life 
Lamina guide pins are special tool steel, heat 
treated, spray quenched, ground and burnished 
The uniform, hard surface resists wear and the 
tough core prevents bending during installation 
or use. The pins are dimensionally accurate, do 
not “mushroom” or get out of round, and 
require no running mn 

There is a type and size Lamina Guide Pin and 
Bushing for every need. Our new catalog gives 
illustrations, applications, dimensions and prices 
of more thon 800 items. Write for free copy. 


DIES AND TOOLS, INC. 
P.O. BOX 31, ROYAL OAK, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


LONG SHOULDER TYPE—Large clamp. 
ong bearing surface contains pin during 
entire ae 2? w J pin diameter 
Bronze on st 


» 


SHORT SHOULDER TYPE.For die space 
more bearing area within die area Bronze 
on steel or solid aad Bronze. / lengtins 
pin sizes 4" to 2 


¥Y 


RING CLAMP TYPE—For heavy duty and 
Bronze 


plated a 
Ampeo Gronze, 4 lengths, pin diameter 
mm" wo 4%" 


INDICATE A-8-161 





an adjustable ball bearing friction de- 
vice that allows free axial movement of 
the quills while giving the necessary 
tangential friction to drill holes up to 4, 
in. without undue slippage. 

Jedco, Inc., Micro-Drill Guide Div., 
3980 Superior Ave., Cincinnati 36, Ohio. 


T-8-1621 


Horizontal Broaching Unit 


Parts are automatically transferred 
into and out of the work station of this 
Model 60-90 ElectroGear horizontal 
broaching machine which has infinitely 
adjustable ram speed from 30 to 150 
sfm. Work moves through the broach- 





ing station from right to left, in the 
same direction as the cutting stroke of 
the broach. Entire broaching cycle is 
automatic and does not require an oper- 
ator. 


ee 7 ° 7 Power for the rz is § yplied by : 
Efficiency in Cutting-off is Important Fein Sh as eae “ es 


generator set. The driving motor is cou- 
Practically all machining operations start with pieces cut- ss - We 


off from bars or billets. Hence, inefficiency, or lack of capa- pled to a gear box containing a Cone- 
city, in the cut-off department can hold up or stagnate the Drive double enveloping worm gear set 


ont: la: +s ** . Pete “taki rT 
a driving a precision helical pinion. The 


pinion drives a rack mounted directly to 





Are all-ball-bearing and provide a on Kee i. : the ram. 

quick return; therefore they run sciency of culling-off operation rs “a a , = 
FASTER than others on the same is measured by All hydraulic and electric al contro] 
work MACHING SPEED are interlocked and installed in accord- 


a 
Can apply as much as 1200 pounds 8. FEEO PRESSURE ance with JIC standards. A jog control 
feed pressure—two to ten times as ec. eanen Tome . 2 = 

oO 
£ 


much as other hack saws and band aes aeee panel is provided for machine setup and 


aws 
Are fully automatic, requiring no aesunasy tryout runs. 


more operator attention than an auto- Colonial Broach & Machine Co 
matic screw machine; and set-up for 4 ! i 40., 


any bar size and cut-off length is Box 37. Harper Station, Detroit 13 


. Mich. T-8-1622 








extremely simple 
Use a non-breakable high speed = — 
hack-saw blade—the type of saw = aa | 
blede that produces the greatest wv ; 
number of square inches of metal cut “s 

per dollar of blade cost—two to ten | . - ‘ USE READER SERVICE CARD ON PAGE 
times (or more) as much as any " 

—~ in 165 TO REQUEST ADDITIONAL TOOLS 
Because of their exceptional sturdiness, ball bearing : r OF TODAY INFORMATION 


reciprocating frame, ability to tension the blade 
truly taut”, their accuracy is dependable 








if you are mot using modern, improved MARVEL NO. 64 end 9A production 


heck sows, coll the jocal MARVEL Field Engineer and get his production Ada pter Bushing 


end cost estimotes on your work—to compore with your experience records 





THE MARVEL Nonslip adapter bushings for either 

NO. 6A AND 9A , aa te bh: oi 
HEAVY DUTY HACK automatic screw machine and turret 
aes lathe rigid or floating type holders are 
designed with split type construction so 
that they clamp their entire length 


Because of this they exert tremendous 
The composite MARVEL High-Speed-Edge 
Hack Saw Blade—cuts any machinable mate- 
rial efficiently. There is no time lost chang- screw pressure. Split design also per 
ing blades for different types of steel; no mits tools to be easily removed from 
time lost replacing shattered blades, because 

MARVEL High-Speed-Edge Hack Saw holders for quick setup or grinding. 
Blades are positively unbreakable. These su- T fl “ 1] kee he | | 
perior blades have the finest high speed steel wo Hat spring collars Keep the bush- 
cutting edge welded to a strong alloy steel ing halves in alignment. while spring 
body. They will stand-up under the highest 
speeds and heaviest feeds attainable on any 
make hack saw. Can be safely tensioned 
tauter than any other blade—cut-off not only 
straight but also square and with less stock 
loss 


gripping power with low clamping 


tension permits precision setting of 


_ [Sang 





ARMSTRONG-BLUM MFG. CO. 5700 West Bloomingdale Avenue © Chicago 39, U.S A 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-162 
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tools with gages before tightening the 
clamping screw. Sizes include 1% in. 
g in. in 64ths, A to U, 1 to 
10); 54 in. diam (1% to % in. in 64ths, 
\ to Z, 1 to 30); and 1 in. diam ('% to 
14 in, in 64ths, A to Z. 1 to 20). Other 
sizes, including 34, 114, 


diam (* to 3 


1% and 2 in. 
are available on special order. 
Marcellus Mfg. Co., Belvidere, Ill. 
T-8-1631 


Flat Type Motor 


Flat type motor, designed to meet 
specifications for NEMA design B mo- 
tors was developed for use in the ma- 
chine tool and equipment industries 
for applications where there is mini- 
mum space. It is available either in 
totally enclosed fan-cooled or totally 
enclosed nonventilated designs. 


Weighing 


standard motors, the flat type units are 


considerably less than 


of standard radial design, constructed 
like conventional squirrel-cage motors 


Easv to disassemble and easy to re- 


issemble, there are no precision align- 
ments or complicated air-gap adjust- 
ments. Design feature is that the rotor 
weight is evenly supported between two 
ball bearings 

Operating at 208. 220/240 or 550 


2 or 3 phase at 60 cycles. con 


volts. 
tinuous or intermittent duty, the motors 
are available in ratings ranging from 
's to 7144 hp. They are also available 
for special voltages 
Diehl Mfg. Co 
Somerville. N. 5 


Finderne’ Plant 


T-8-1632 


Adjustable Toolholders 


Three new, adjustable toolholders in- 
clude a drill holdér for automatic and 
hand screw machines, a nonreleasing 
tap holder for automatics and a releas- 
ing tap holder for hand machines. 

Their design utilizes a pair of inde- 
pendently mounted sliding jaws which 
provide 4-point holding for strength 
The jaws move in a vertical direction to 
accommodate every size tool within the 
capacity of the machine for which the 
holder is designed. Horizontal float pro 
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A) Cuts two grooves of dif- 
ferent depths and widths in 
one single operation from 
same reference surface. 


B) Cuts 2 double-bevelled 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug. 


Even Unskilled Labor Can Use This Versatile | 
Tool Accurately! it Simplifies Internal Grooving 
Problems, Cuts Production Costs! 


_ 





C) Cuts grooves in two bores 
of different diameters from 
same reference surface. Tool 
banks. on reference surface 
Then workpiece is reversed 
and tool banks on plug. 














S 


D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face. 








E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion. 





F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 











in fixture. 


Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
becouse it offers a whole range of possibilities beyond the range 
of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
models ...enabling you to cut accurate grooves in housings with 
diameters from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truarc Engineers give you a complete analysis, price quota- 
tion and delivery information on the most econamical tool set-up 
for your particular job. There is no obligation! 


Write NOW for a 20-page manual containing full information on Waldes Truarc Grooving Tool 


WALDES 


ee ee ee ee ee ee ee ee 
r Te0as 
® Waldes Kehinoor, Inc., 47-16 Austel Pi., L.1.C. 1, M. Y¥. 
Please send me your new 20-page technical manval 
on the Waldes Truarc Grooving Tool, (GT-2-53) 


Name. 





Title. 





GROOVING TOOL 


Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C.1,N.¥ 
Waldes Truarc Grooving Tool Manufactured City Zene. State 


Under U.S. Pat. 2,411,426 a nS i | 
FOR FURTHER INFORMATION, USE REauck denvice CAKU; INVILAIE A-6-103 
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not be cut off for use in the tap holders. 
Only the top jaw is unlocked to remove 
the tool. 

Both the drill holders and the non- 
releasing tap holders can also be used 
as reamer holders. A float is provided 
in both types of tap holders for greate: 


accuracy in tapping and reaming. 


Three-Sided Vise 


Jaw sides of this Model TS (three 
sided) Grip-Master vise and fixture 
base are precision-ground parallel to 
each other and at right angles to the 
base for accurate machining from top 
and sides without resetting work. 


Special jaws with locking screws The vise is offered in two sizes with 


vides easy, accurate centering recessed flush with the outer face of the 3 or 4-in. jaw widths and with a choice 
With these toolholders, bushings and jaws are available in the two smaller 
sizes tor very close work. 

RovyEl Tools. 4221 
Minneapolis, Minn. 


collets are unnecessary. Because drill 
holder shanks are hollow, there is no 


need to cut off tool shanks. Shanks need 


Exelsior Blvd.. 


T-8-1641 





of either the standard SV_ locking 
mechanism for general vise and fixture 
work, or with the PA series locking 
mechanism which enables the operator 
to advance the jaw forward by pump 
The Grip-Master 


locking mechanism on the vises permits 


ing the locking lever 


high-speed operation, particularly when 
handling small parts. 
Heinrich Tools Inc.. Racine. Wis. 
T-8-1642 


Basic Machine 
For Special Tooling 


Basic machines and tooling compo 
nents are available either separately o1 
in any combination to permit users to 
design and assemble their own special! 
machines with minimum engineering 
and time loss. The basic chassis is avail- 
able in four sizes which can be tooled 
for a broad range of work by the simple 


itself to thé production of gage 
blocks at a price that even -the 
smallest shop can afford. 

Quality and precision have not 
been compromised in this under- 
taking. Ask those who use them 
Write for literature 


H. 0. BLOCKS 
ond FIXTURES 
ia te) .16@) Mae 41.118) 2 


GAGE COMPANY 


\ 12908 Triskett Rd. 


STANDARD STEEL 


BLOCKS Cleveland 11, Ohic 
LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 





ANGLE BLOCKS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-164 
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Literature 
Number COMPANY DESCRIPTION 


A-8-142 Allegheny Ludlum Steel Corp. ....... Tool Steels—Technical and shop data on the Carmet “CA-600” series of spe- 
cial steel-cutting carbides available. (Page 142) 
A-8-36 American Broach & Machine Co. ..... Broaching Machines—“American” Catalog 450 contains data on broaching 
operations. (Page 36) 
A-8-208-2 American Cystoscope Makers, Inc. .... Borescopes—Booklet contains practical information on the use of Borescopes 
in industry. (Page 208) 

A-8-157 Baker Brothers, Inc. Special Machines—Catalog contains information on Baker basic ETS 
(Page 157 
A-8-214-1 Barksdale Valves Air Valves—information on 4-way air valves for 250 P.S.I. contained in bul- 
letin A-5. (Page 214) 

A-8-174 Me TI Cs iste vic sn civ se lta Honing Tools—Catalog 500A contains data on honing tools and a, er 
e 174) 
A-8-153 Behr-Manning Hand Stoning—Handbook contains description of stone sizes and shapes of 
the line of oilstones. (Page 153) 
A-8-37 Tap Deas TOG: 6 itive dss cccnndvay seas Air Motors—Bulletin BM-25 gives data and specifications on Bellows air 
motors. (Page 37) 

A-8-188 Besly-Welles Corp. Carbide Tools—Catalog 852C contains data on throwaway carbide inserts; 
Catalog 851C on carbide blanks. (Page 188) 

A-8-22 The Blanchard Machine Company Surface Grinding—Two booklets on surface grinding contain data on appli- 
cation of Blanchard grinding. (Page 22) 

A-8-27 The Bullard Company Special Machines—Catalog describes new Man-Au-Trol V.T.L., Model 75, 
(Page 27) 
A-8-53 Crucible Steel Company of America... High Speed Steels—“Crucible Publication Catalog” on saviqeies of Rex 
tool steel available. (Page 53) 

A-8-39 The Cushman Chuck Company = Holders—Catalog describes Cushman air operated chucks = a 

ers. (Page 

.. Hydraulic Pumps—Bulletin P-5-A contains specifications on 4 sizes available 
for delivery up to 77 gpm as a pump and 1 to 103 hp as a motor. (Page 216) 

Die Bushings—Bulletin 56 contains data for die bushing selection. (Page 195) 
Contour Projectors—Booklet gives details on Kodak optical oes, equip- 
ment, Page 63) 
Indicators—New Dial Indicator Catalog No. 55 and Price List avalabe a 

age 
A-8-54 Keller Tool Division Too] Balancers—Catalog Section 65 gives data on Keller tool balancers. 

Gardner-Denver (Page 54) 

A-8-178 i Hand Clamps—Catalog contains engineering specifications and models avail- 
able. (Page 178) 
Machine Circuit—“Circuit Rider” booklet contains data from the simplest to 
the most complex circuit designed by Logan. (Page 41) 
Cutting Tools—New catalogs available: No. 31 (Face Mills), No. 32 (Side 
Mills), No. 33 (Arbors). (Page 218) 
Melin Tool Company, Inc. ............ Cutting eee No. 54-C lists the specifications on all inclusive Stub 
Length T (Page 186) 


A-8-216 The Denison Engineering Company .. 


A-8-195 Detroit Die Set Corp. 
A-8-63 Eastman Kodak Company 


A-8-9 Federal Products Corp. ............... 


A-8-41 Logansport Machine Co., Inc. ......... 
A-8-218-1 Lovejoy Tool Company, Inc. .......... 
A-8-186 
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Literature 
Number COMPANY DESCRIPTION 


A-8-214-2  W. F. Meyers Co., Inc. Drill Bushings—Catalog No. 42 contains information on Meyco inserted 
carbide drill jig bushings. (Page 214) 
A-8-214-3 NumberAll Stamp & Tool Co. ........ Type Hoiders—Bulletin TE-24 contains data on letter and number stamps 
for stamping of metal. (Page 214) 
A-8-189 Oakite Products, Inc. Metal Cleaning—Copy of “How to clean metals in aircraft ym ag 
available. (Page 189) 
A-8-66 The Ohio Crankshaft Co. ............. Motor Generator—“TOCCO High Frequency Motor-Generator Sets” bulletin 
available. (Page 66) 
A-8-209 The Ohio Knife Co. ................... Special Metal—For bulletin “Slitting—-A Basic Guide for the New Operator,” 
write Dept. 12-U. (Page 209) 
A-8-146 Tinius Olsen Testing Machine Co. ..... Testing Machine—Bulletin 52 contains data on Olsen Air-O-Brinell testing 
machine. (Page 146) 
A-8-185-2 Ortman-Miller Machine Co. .......... Cylinders—Catalog showing cylinders and complete line of mounting 
brackets, available. (Page 185) 
A-8-208-1 Pangborn Corp. .............ceeeeeees Hydro-Finish—Bulletin 1403 contains data on Pangborn age 208) 
age 
A-8-202-3 Petz-Emery, Inc. ............-.05-005- Dial Indicators—Bulletin 455-D contains data on the new Em-re Precision 
Dial Indicator. (Page 202) 
A-8-34 Rehnberg-Jacobson Manufacturing Co.. Machine Attachments—Catalog contains information and specification sheets 
on ‘all types and sizes of R-J drill, tap and index units. (Page 34) 
A-8-223 iy Be ee OW ob 6.8 5 0:50 660s hae ce c% Air Tools—Bulletin 43 contains operational data on the Rotor tool line. - 
(Page 223) 
A-8-199 eles TE MU. Foc cl evewadsi eases Welding Machines—Sciaky Predetermined Electronic Counter Weld Control 
is described in Bulletins 338 and 339. (Page 199) 
A-8-150-1 Standard Parts Company Fixture Components—Catalog illustrates line of jig and fixture parts. 
A-8-59 Unbrako Socket Screw Division (Page 150) 
Standard Pressed Steel Co. .......... Socket Screws—Technical data and specifications are detailed in Bulletin 
2193. (Pages 58-59) 
A-8-40 The L. S. Starrett Company ss ales Instruments—New Catalog No. 27 shows the complete Starrett 
(Page 40) 
A-8-172 Tomkins-Johnson Company Cane SM-155-3 gives engineering specifications yee T-J 
‘age 172) 
A-8-52 The Torrington Company Swaging Machines—Catalog gives specifications of new Rotary Swaging 
Machines. (Page 52) 
A-8-232-3 Union Gage Corp. ..........0cseeceeees Flush Pin Gages—Catalog contains data on Standard Flush Pin Gages. 
(Page 232) 
A-8-232-2 The Vaill Engineering Co. ............. End-Forming Machines—Bulletin T-1 shows and describes the versatility 
of Vaill Tube End-Forming Machines. (Page 232) 
A-8-33 Vascoloy-Ramet Corp. ............... Metal Cutting—Tool Selector Chart available; also catalog containing data 
on V-R Tantung cast alloy cutting tools, (Pages 32-33) 
A-8-222-1 S. B. Whistler & Sons, Inc. ........... Magnetic Dies—Catalog describes Whistler Magnetic Dies and illustrates 
simplicity of set-up. (Page 222) 
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) For making jigs, 
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80%, STEEL 7 
20%, PLASTIC 


DEVCON makes a precision form 
of the original without shrinkage 
or distortion. DEVCON handles like 
modeling clay hardens to strong 
tough, metallic piece in two hours 
can be sawed, tapped or ground 
with metal-working tools. No heat or 
pressure is required — unaffected by 
solvents, oils, and chemicals 





DEVCON saves money in repair- 
ing and rebuilding machinery, tanks 
and equipment large or small 
holes in castings can be filled 
worn pumps and valves built up for 
longer use. DEVCON 

bonds to itself, steel, 

iron, aluminum, brass, 

bronze, wood, porcelain 

and many other mate- 

rials 


DEVCON is available 
in four types — write for { 
descriptive Bulletins 
Distributed nationally } 
by leading industrial 
suppliers 


j 





CHEMICAL DEVELOPMENT CORP. 


300 Endicott Street, Danvers, Mass. 
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arrangement of standardized indexing, 
feed and spindle units. 

All operations are mechanically inter- 
locked, avoiding need for complicated 
electrical interlocks. 
Once the machines are built and in 


air feeds and 


operation, they will be serviceable with 
off-the-shelf standard inspected parts. 
The Bodine Corp., Bridgeport, Conn. 


T-8-1671 


Sine Fixture Key 


Design of this key is such that five 
during 
the milling of key slots in fixture bases 


operations normally required 
can be avoided. Layout and milling 


savings can be large. Stemmed con- 


struction enables use of a bored hole in 
lieu of the standard milled slot; thus 
there is no need for the usual milling 
and setup operations. The new sine fix- 
ture keys are interchangeable and are 
complete with self-contained locking 
device. 

Jergens Tool Specialty Co.. 712 E. 
163rd St., Cleveland 10, Ohio 

T-8-1672 


Gear Profile 
Measuring Unit 


\ compact portable gear profile 
measuring instrument, designed by the 
David Brown Tool Div. of Hudders- 
field, England 


eter gears where accuracy of profile 


for use on large diam- 
must be precisely maintained, covers 
gears ranging from 18 in. to 16 ft in 
diameter. It may be used efficiently to 
test spur or helical gears. 

The instrument is mounted on the 
gear by three spherical locators; six 
sets of these locators, ranging from 5/16 
to %4 in. in diameter, are supplied 
with each instrument to accommodate 
Horizontal 


gears of various pitches. 


and vertical slides can be set in any 
desired position to within 0.0001 in 
The vertical slide carries a spherical- 
ended stylus which operates a dial in- 
dicator graduated in ten-thousandths. 
The method employed to check the 
accuracy of the gear profile is based on 








production 


Call your 
L+] 
distributor 


The 
Reamer 
Specialists 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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There are many 


the measurement of a series of prede- 
termined horizontal and vertical coordi- 
nates. 

Represented in U. S. by Morey Ma- 
chinery Co., Inc., 383 Lafayette St., 
New York 3, N. Y. T-8-1681 





USE READER SERVICE CARD ON PAGE 
165 TO REQUEST ADDITIONAL TOOLS 


to Produce Holes SPB Mra 


in Flat Sheet Metal and Plate Broaching Machines 


Line of 15-ton capacity ElectroGear 
dual ram vertical broaching machines 


Tr but cost conscious production men has smooth operation because of helical 


pinion rack drives and balanced power 


loading. This smooth flow of power to 
use the tool results in good finish with fast 


cutting strokes. The pinion-rack drive 


is powered by a variable speed d-c 
urret unc resses motor powered by a motor generator 


set. While one ram is on the cutting 





stroke, the other ram is returning. 
Five basic models are available with 

stroke lengths of 54, 66, 80, 90 or 100 

run piercing operations. In fact, a Wiedemann will cut your in. Broaching speeds are available up 


You will save money with a Wiedemann on your short 


piercing costs 60% to 90%—because a Wiedemann means... to 80 ipm or faster. 

: Massive, internally ribbed construc- 
no set up... no layout .. . reduced handling . . . low cost, 
on-the-spot engineering changes. 

It will pay you to get the facts about the Wiedemann 
Method. Write today for Bulletin 101, or, better yet, send typical 


drawings of your work for a free time study and a recommenda- 


tion also contributes to smooth opera- 


tion of the press and tooling best suited for your needs. 


From the small, hand operated R-2 
fo the 150-ton Turret Punch Press, 
there’s a Wiedemann designed for 
your short run piercing needs. 


WIEDEMANN MACHINE COMPANY 


4245 Wissahickon Ave. P.O. Box 6794 Philadelphia 32, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-168 
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tion of all machines in the line, result- 
broach life. Ram 


variable 


ing in increased 


speed is infinitely between 
minimum and maximum limits to give 
optimum broaching speeds for any par- 
ticular operation or material. 

Ram ways are pressure lubricated 
and gears are automatically lubricated. 
Work-holding fixtures, interlocked with 
the machine cycle, are hydraulically 
operated. 

All hydraulic and electrical controls 
are interlocked and installed in accord- 
ance with JIC standards. Tables and 
fixtures are hydraulically actuated. 

Colonial Broach and Machine Co., 
P.O. Box 37, Harper Sta., Detroit 13, 
Mich. T-8-1691 


Automatic Injection 
Molder 


Two-ounce automatic vertical injec- 
tion molding press, Model 701, com- 
bines vertical clamping with a horizon- 
tal combing action. De-gated parts can 
be ejected horizontally onto a conveyor, 
reducing the danger of surface damage. 
Barriers can be incorporated into the 
horizontal comb to guide into separate 
bins the separate pieces of a multiple- 
piece mold, as well as the sprues and 
runners. 

Vertical configuration of the machine 
simplifies mold setup, and handling of 
inserts under semiautomatic operation 
is easier. Molded pieces may be ejected 
either from top or bottom. Knockout 
cylinders are hydraulically operated, in- 
dependent of the moving ram. 

Hot runner molds provide positive 
shutoff at the mold. This permits mold- 
ing of nylon without stringing and with- 
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out nozzle change. Positive nozzle shut- 
off also permits full pressure prepack- 
ing of the injection cylinder, simultane- 
ous with the cooling cycle. The injec- 
tion plunger can be retracted before 
gates are fully set up. 

Automatic cycle of this Model 701 
takes 3.5 seconds from the time the 
mold opens until it starts to fill again. 
One operator can handle as many as 
10 of the machines. He needs only to 
load powder into the hopper and re- 
move the finished pieces in bulk. 

Plastics Div., F. J. Stokes Machine 
Co., 5500 Tabor Rd.. Philadelphia 20. 
Pa. T-8-1692 


Notching Tool 


This bench type hand metal notcher, 
the Whitney-Jensen No. 100, has the 
capacity to cut a 90-deg notch 4% in. 
deep in 16-ga mild steel. 

Blade of the unit is operated by a 
hand lever and eccentric-pivoted link 
which deliver cutting power to the 
blade which is 6 in. long on each side, 
through a V-ram that has adjustable 
ways to insure positive blade and die 
alignment. Design minimizes friction. 
The lower die is quickly and easily ad- 
justed when necessary. 


The tool will do various cut-out or 








speeds, feeds, etc 


your FREE copy. 


— - 


Now...Free 


With this new and different slide rule type comparison 

fol at- Teak el) mor-lamoisl-ot aye Mm -t-t-1-laal-1M-Jol-leihiler-}dlelat-me) mM i-t-lellal-4 
heavy duty milling machines. Compare their capacity, 
fe) @- We -4t-Taler-) 

Just fil in the coupon, and mail the entire ad for | 
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HIGH F FREQUENCY 


BASS lion 


HEATING 
Wien, U BY RS 


(7 
Vip 
cut-off operations on corners as well as 
4 , producing 90-deg notches of any depth 
The Lepel line of induction heat- up to capacity. Guides with 90 and 45- 


ing units represents the most advanced a dew shies eve tulle edicatelc clas te 


thought in the field of electronics as well as both cutting edges. 
the most practical and efficient source of heat yet ‘te, Whitney Metal Tool Co., Rockford, 
developed for industrial heating. With a background of half . Il. T-8-1701 
a century of electrical and metallurgical experience, the name Lepel 
has become the symbol for quality in induction heating equipment 


embodying the highest standards of engineering achievement, dependable Thread Measurin g Wires 
low cost operation and safety. 
. s i ? : : All thread measuring wires made by 
If you are interested in the application of induction heating you are invited Van Keusen fer standard 60-den Unibed 
to send samples of the work with specifications of the operations to be and American Threads will be cali- 
performed. Our engineers will process these samples and return the com- brated in addition to being furnished 
pleted job with full data and recommendations without any cost or obligation. 


TYPICAL INDUCTION HEATING APPLICATIONS 


A Lepel installation at Federal Tele- 
phone and Radio Co. shown sold- 
ering transformer terminals. A pre- 
cision operation made so simple that 
even unskilled operators can achieve 
excellent results on a production 
basis. 


< 


The simultaneous soldering of a 
group of components within one 
load coil is an ideal application aR , 4 : 
fer induction heating. The esen- “3 ‘ Individual calibration of each set of 
blies consist of mounting studs and , ; i wires permits more exact computation 
tubes inserted into a machined ree of the 
part together with preformed sold ; 
er rings. The heating is done so 
; - > ey measurements may be accomplished. 

rapidly that there is practically : fs ‘ a . 

no scaling or discoloration. > , The Van Keuren Co., 176 Waltham 


St., Watertown, Boston, Mass. T-8-1702 


within 0.00002 in. of nominal best size. 


wire constant. Because of this 
refinement more accurate pitch diameter 


Electronic Tube Generators—1 KW; 2)2KW; 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 75 KW; 100 KW. 
Spark Gap Converters 2 KW; 4 KW; 7¥2 KW; 15 KW; 30 KW. Buffs 


WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages packed Fast, thorough cutting and coloring 
= - ~_ with valuable information. 


of intricate contoured metal surfaces is 


All Lepel equipment is certified provided by new lines of cloth and sisal 
to comply with the requirements “Sisal-Flex” buffs, and cloth “Tufta- 
of the Federal Communications 7 mn , ‘ " 
Commission. Flex” buffs which can be used in a wide 
range of heavy and medium metal-fin- 


LEPEL HIGH FREQUENCY LABORATORIES, INC. ishing processes. Because of their 


Sth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y design and 














materials of construction, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-170 
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the buffs will cut and color metal in a 
single operation. 

Both types utilize double-folded tufts 
to provide maximum cutting surfaces 
and retain compound at leading edges 
and on the buff circumference. Tufts 
are staggered in a double row around 
the buff to prevent streaking, and to 
provide ventilation and assurance of 
cool operation. 

Cloth and sisal used in these buffs are 
cut on the bias for strength and long 
life, while avoiding the problem of 
loose ends which can scratch or cut 


metal surface. A steel center provides 
strong support for each buff and steel 
clamps hold the buff in place. Heavy- 
duty stitching around the buff’s inner 
circumference also adds strength. Six 
ventilating holes assure free circulation 
of air from the center of the buff to its 
periphery. Both Sisal-Flex and Tufta- 
Flex buffs are available in diameters 
ranging from 12 to 18 in. 

Hanson-Van Winkle-Munning Co., 
Church St., Matawan, N. J. T-8-1711 


Carbide Tool Grinder 


Model OCE-6 oscillating carbide tool 
grinder is adaptable for either conven- 
tional grinding or, connected to a pow- 
er pack, for. electrolytic grinding. 

With this grinder, the tool is held in 
stationary position, while the oscillating 
wheel does the work, assuring uniform- 
ly flat grinding. This results in long life 
for the diamond wheel as the face is 
being uniformly worn and frequent 
dressings are not required. 

Spindle is constructed for heavy-duty, 
and the entire spindle assembly, which 
is dynamically balanced, oscillates on 
a tapered roller bearing rocker, re- 
sistant to end and radial thrust. 

Both wheel oscillation per minute and 
length of stroke are controlled by hand- 
wheels located on the front of the ma- 
chine. Oscillations can be adjusted be- 
tween 0 to 70 per minute; length of 
stroke, or amplitude, can be varied to 
accommodate tools from %4 to 2-inch 
face, using a 34-inch -face diamond 
wheel. 

V-belt drive is from 1-hp motor. Self- 
contained unit, accommodating either 
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SYVZTRON 
PARTS FEEDERS 


Provide Automatic Feeding and 
Orientation of Small Parts 





In machine operations, testing and sorting processes 
as well as for assembly, SYNTRON Vibrating Parts 
Feeders reduce handling costs and increase production. 
Parts are fed single file—in oriented position—or may 
be deposited by gravity fed track to dies, indexing 
tables, etc.—at exactly the right speed. Electro-mag- 
netic operation—no mechanical, wearing parts—no in- 


Moy be set up in stallation problem. 


single or multiple 
units. 
Write for catalog data—FREE! 


SYNTRON COMPANY 


340 Lexington Ave. Homer City, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-171-1 


DEKA-BORE Model A-2 


7 BORING HEAD 
repeats to 


-00O0T 


in 30 seconds 


DEKA-BORE (and only DEKA-BORE) can 
be adjusted in fractions of 1/10,000 
on the full diameter as easily as reading 
1/16” on a steel rule. NOT A VERNIER 
OR SCROLL ADJUSTMENT. Can be cali- 
brated in increments of .00005 on radii 
or .0001 on diameter as easily as pick- 
ing up .002 on a conventional microme- 
ter dial. 





100% GUARANTEED! 


PRECISION TOOL & MFG. C0, orm 


1305 South Loramie Cicero 50, Ilinois TE-8 
Gentiemen: Please send me ] 
Name of necrest DEKA-BORE distributor, who will arrange 
free demonstration. 
Free literature and prices. 
NAME TITLE 
mail coupon now for free FIRM 


ADDRESS 
city ZONE —__. STATE 











demonstration or literature! 





rvaq eukirick INFORMATION, USE READER ScKVICE CAKU; Inumaic A-v-> 
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CYLINDERS 


Saves 40% Space 


No Tie Rods... 
Greater Strength 


Differential axle loading through T-J Space- 
maker Air Cylinders forms a controlled walk- 
ing beam in this Tera-cruiser, designed and 
produced for the Army Ordnance Corps by the 
Four Wheel Drive Co., Clintonville, Wis. 


Weight of cylinders was important factor in 
choosing T-J Spacemakers, which reduce 
weight while providing same displacement and 
extra high safety factor. Fast delivery and space- 
saving features also favored T-J. Exclusive with 
T-J are new Super Cushion Flexible Seals for 
Air (to 200 P.S.I.) . . ..and New Self-Aligning 
Master Cushion for Oil (to 750 P.S.I.).,Hard 
chrome plated bodies and piston rods are 
standard, at no extra cost. Wide range of styles, 
capacities . .. 64,000 combinations of the shelf! 
Write for bulletin SM-155-3. The Tomkins- 
Johnson Co., Jackson, Mich. 


MEETS WITH ALL JIC RECOMMENDATIONS 


TOMKINS-JOHNSON 


RIVITORS AIR GMD MYORAULIC CYLINDERS CUTTERS CLimCcHORS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-172 





conventional coolant or electrolytic so- 
lution, is mounted inside the base. Out- 
lets in hood provide for complete mist 
removal when connected to a Hammond 
MistKolector. 

Hammond Machinery Builders, Inc., 
1661 Douglas Ave., Kalamazoo, Mich. 

T-8-1721 
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Spring Tester 


High quantity production testing of 
loads and deflections of compression 
and extension springs can be accom- 
plished with this precision unit at 
speeds up to 800 tests per hour. 

Capacity of the tester includes loads 
from 14 oz to 200 lb, spring lengths 


to 10 in. and diameters to 23 in. Guar- 
anteed accuracy is within 14 percent. 

Automatic production stops and tol- 
erance markers are easily adjustable. 
Dial indicator and brackets to read 
deflections to 0.001 in. are available for 
extreme accuracy. 

The Carlson Co., 277 Broadway, New 


York 7, N. Y. T-8-1722 
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To better reflect the company’s 
greater emphasis on specialty metals de- 
partment and manufacture, the name of 
Carboloy Dept. has been dropped in 
favor of Metallurgical Products Dept. of 
General Electric Co. ‘Present major 
products of the department are cement- 
ed carbides and permanent magnets 
while current plans call for a doubling 
of both businesses during the next 10 
years. Earlier this year, the Detroit 
laboratory introduced commercially ce- 
mented oxide cutting tools, and in May 
it was revealed that the Detroit plant is 
successfully operating a pilot facility to 
make man-made diamonds. 


v vv ¥ 

Detroit Broach Co., Inc. has changed 
its name to Detroit Broach & Machine 
Co. According to Gustav von Ries, presi- 
dent, the new identification is more in- 
dicative of the company’s present activ- 
ities because it has become a major fac- 
tor in the design and manufacture of 
broaching machines. 


Vv 


Name of F. J. Stokes Machine Co. 
was changed as of July 1 to F. J. Stokes 
Corp. The new identification was con- 
sidered by the company’s stockholders 
to be more in keeping with the broad 
range of interests and varied line of 
production and processing equipment 
which the firm has developed during 
its 60 years of growth. 


Site for a $114-million plant has 
been purchased by Aluminum Co. of 
America for future expansion of die 
casting operations. Location is in Edi- 
son Township, N. J. A condition of the 
sale was that the company start con- 
struction within a year and have the 
new plant in operation in three years. 
The proposed plant will provide ap- 
proximately 200,000 sq ft of space and 
will provide employment for about 750 
persons at the start. 


August 1956 


The new $5-million plant, which has 
been under construction since early 
1955, has been completed for the Indus- 
trial Heating Dept. of General Electric 
Co. The facility, located in Shelbyville. 
Ind., is producing about 50 types of in- 
dustrial heat processing equipments, 
heater components and devices. 

Prime feature of the plant is a floor 
level conveyor system designed to ac- 


With completion of the $4-million 
Precision Park plant at Keene, N.H. for 
Miniature Precision Bearings, Inc. came 
openmg of a facility in the United States 
specifically designed and built exclu- 
sively for production of precision ball 
bearmgs in the miniature range of up to 
3g in. OD. The new plant will enable 
the company to increase its production 
capacity (which in 1955 was more than 
1,000,000 bearings) by 50 percent while 
providmg space for a still further 50- 
percent increase. In addition, it affords 
extensive research and development fa- 
cilities. 

Construction of the installation car- 
ried out MPB’s management philosophy 


commodate furnaces weighing up to 60 
tons. Consisting of steel flat cars drawn 
by underground drag chains, the system 
makes possible assembly line produc- 
tion techniques on custom-designed fur- 
naces. Cars can be coupled in multiples 
to provide a moving platform for com- 
plete assembly of almost any size fur- 
nace so that it can be drawn through 
welding, bricking, assembly and paint- 
ing and other process areas. 

The plant also includes a research 
laboratory devoted exclusively to prod- 
uct research, testing and metallurgical 
analysis. 


V V 


Ground has been broken for an in- 
tegrated aluminum mill for The Amer- 
ican Brass Co. near Terre Haute, Ind. 
The plant, which will cost more than 
$25-million, will cover more than 500,- 
000 sq ft of space and will house an 
office and research laboratory in addi- 


of group planning with decentralization 
of responsibility and authority. Depart- 
ment supervisors participated in plan- 
ning and layout of their areas. Manage- 
ment groups representing every depart- 
ment then reviewed the plans. 

A master control governs temperature 
and humidity in all production areas ex- 
cept the super critical assembly, inspec- 
tion and packaging rooms. In the es- 
pecially critical “white areas” positive 
air pressure suppresses dust and all air 
is specially filtered to remove any parti- 
cle greater than one-millionth inch in 
size. Employees wear special lint-free 
clothing and automatic equipment 
cleans their shoes before entering. 


These automatic machines grind the grooves on outer rings of miniature 
flanged bearings at the new MPB plant. Operator at left is gaging groove 
depth on an instrument designed by the firm’s gage development section. 
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tion to the mill. It is expected to be in 
production by the third quarter of 1957 
and will eventually require a working 
force of about 1,000 persons. 


7 vWYV 


Construction of a multi-million-dol- 
lar plant at Parkersburg, W. Va., will 
increase the capacity of The Carborun- 
dum Co. for production of zirconium to 
more than 11-million pounds per year. 
Zirconium is used in atomic reactors. 


v VF? 


Square D Co. will construct an elec- 
trical equipment assembly plant in At- 
lanta, Ga. as the base of extended oper- 
ations in southeast United States. As 
the expansion program develops, the 
company’s field engineering offices in 
Georgia, Florida, Alabama and other 
area states also are expected to be in- 


creased. The new plant, involving an 
investment of $500,000, is designed to 
permit future additions. 


Detrex Corp. has entered into an 
agreement to manufacture and merchan- 
dise all package-type conveyors plus 
other items owned and previously manu- 
factured by B & G Machinery Co. of 
Indianapolis. Detrex, which also recent- 
ly announced agreement to purchase all 
outstanding stock in Hooker-Detrex, 
Inc., is shortly to be known as Detrex 
Chemical Industries, Inc. 


, 


V V V 


In a joint statement made by Joseph 
T. Ryerson & Son, Inc. and Reynolds 
Metals Co. it was announced that Ryer- 








BARNESDRIL 


HONING TOOLS 
and ABRASIVES 


Barnesdril 


check these features 


7 BODY SUPPORT 


— freer cutting action due to support of stone close to 
cutting edge. Less spalling. 


GREATER STONE LIFE 


— more usable abrasive with Plas-T-Clad Stone design. 
Reduced downtime for replacement. 


ELECTRONIC FEED 


— autamatic compensation for stone wear, and main- 
tains proper pressure between stone and work at all 


times. 


GET COMPLETE DATA IN CATALOG SOOA 


BARNES DRILL CO. 


870 CHESTNUT STREET * 


ROCKFORD, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-174 





son would sell Reynolds aluminum 
throughout the areas presently served 
by its Chicago and Milwaukee plants. 
Ryerson initially will sell aluminum in 
pattern and cut-to-size sheets, coils, 
rods, bars and plates in a broad range 
of types and sizes. 


Vv V V 


Under a patent licensing agree- 
ment, Seibert and Sons, Inc. are man- 
ufacturing a tool control system com- 
monly called tool boards. The unit in- 
cludes tool holding board, bench, cyclo- 
meters, adjustable adapters, gages and 
fixtures individually tailored to specific 
machine application. 


Agreement has been reached by 
Greenfield Tap and Die Corp. to pur- 
chase all assets of Horton Chuck Div. 
of E. Horton & Son Co. For the present 
manufacturing operations will continue 
in Windsor Locks and no immediate 
changes in sales policies are expected. 
D. H. Thomson continues as general 
manager of the Chuck Div. and G. S. 
Chiaramonte as sales manager. 


Mee a ae ‘ 
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A newly organized firm of Fastcut 
Tool Co. has been established at 7405 
E. Davison, Detroit 12, Mich. The com- 
pany, headed by Earl W. Bathey as 
president, is manufacturing the line of 
Fastcut cutting tools, formerly products 
of the Fastcut Div. of Hilton Mfg. Co. 


V Vv 


Formation of Tyron, Inc. has been 
announced by the company’s president, 
Harold S. Mickley. The firm was organ- 
ized to undertake industrial research, 
development and manufacture in the 
fields of mechanical and chemical proc- 


Bee 


Work has been scheduled for con- 
struction of a modern factory for the 
Speed-D-Burr Corp. near Lomita and 
South Main in Los Angeles, Calif. The 
new plant, which will cost over $250,000 
will more than triple present manufac- 
turing facilities of the company. 


; 
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Crucible Steel Co. of America and 
its afhliate, Rem-Cru Titanium, Inc. 
have announced a joint $400,000 im- 
provement program for increasing titan- 
ium processing facilities at Crucible’s 
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Park Works in Pittsburgh. These new 
improvements are expected to double 
capacity of the Works for rolling of 
titanium sheet. The program includes 
installation of a continuous double row 
furnace for heating titanium slabs, erec- 
tion of a building to house a bar yard 
and auxiliary titanium processing equip- 
ment, and the remodeling of a sheet 
mill. The improved facilities will be 
used for titanium processing exclusively 


\ 


The Lincoln Electric Co. has an- 
nounced an $8-million expansion of its 
plant capacity for manufacturing ar 
welding machines and electrodes. Work 
has started to complete $2-million of 
this expansion by the end of 1956. 
Manufacturing capacity will be en- 
larged by 60 percent. 


Alloy Precision Castings Co. has 
leased a new plant covering 23,000 sq 
ft at 3855 W. 150th St.. Cleveland, 
Ohio. Operations in the new plant b>- 
gan July 15, and all production facil 
ities from the company’s factories at 
East 45th and Hamilton Aves. and 
13721 Bennington Ave. in Cleveland are 
being moved to the new location. 


V V 


New home for the Sterling Die Div. 
of Pratt & Whitney Co. Inc. will b 
located in Southwest Industrial Park. 
Cleveland, Ohio. Scheduled for occu- 
pancy October 1, it will house the divi- 
sion’s expanded manufacturing opera- 
tions and administrative offices. 


oe) 


The Lima Electric Motor Co. has 
opened a branch office at 6432 Cass 
Ave., Detroit, Mich. to handle electric 
motor and gearshift drive sales for the 
firm in the Detroit area. Replacement 
market in the area will continue to be 
serviced by authorized Lima dealers 
headed by Robert F. Brown Machinery. 


\ Vv 


Crucible Steel Co. of America re- 
cently officially opened its new sales 
office and warehouse building at 7901 
Sovereign Row in the Brook Hollow in- 
dustrial district of DafMlas. Texas. 


V V Vv 


District sales and service office has 
been opened in Winnipeg by Gardner- 
Denver Co. (Canada), Ltd. to serve 
throughout Manitoba. western Ontario 
and eastern Saskatchewan. District man- 
ager in the area is J. A. Caverly. 
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DO IT BETTER — QUICKER — AT LESS COST 


WITH /*\i7gi)) SOLID CARBIDE 


STANDARDS! 


All of the standards in the Atrax line were once “specials’’ 
—engineered and built to meet specific production de- 
mands. When the Atrax requirements of performance 
and dependability were proved, these tools were stocked 
as standards at standard prices—and are now available 
without delay, to meet virtually all metalworking needs. 
Whenever you're faced with a tough job, consult the 
Atrax catalog listing over 1000 standard tools before 
you order a “special”. A production-proved tool to do 
the job—and do it right—is undoubtedly in stock. Al- 
ways specify Atrax, you can’t get a better tool—you 
can't get better performance. 


Eliminate the cost and delay of “specials” 
—send today for the Atrax catalog illus- 
trating more than 1000 solid carbide tools 
to do 99% of all metalworking jobs! 


THE ATRAX COMPANY 


Newington 11, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-175 
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For Free Booklets and Catalogs — Convenient Request Card on Page 165 


Marking 


Seventy-two page, spiral bound pic- 
torial brochure presents story on how 
manufacturers in various fields are 
using equipment to advantage for 
marking applications; also outlines ex- 
amples of installations at customers’ 
facilities to solve various cost or pro- 
duction problems. Geo. T. Schmidt. 
Inc., 4100 Ravenswood Ave., Chicago 
13, Til. L-8-1 


Tool Holders and Boring Tools 


Brochure discusses Flash-Change tool 
holders and companion boring tools 
for quick change tooling emphasizing 
important advantages and special fea- 
tures; covers design, construction and 
operation and applications; includes 
dimensional drawings, and specification 
lists. DeVlieg Microbore Co., 2720 W. 
Fourteen Mile Rd., Royal Oak, Mich. 

L-8-2 





SHELDON 


for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
jobs. They are available with swings of 10”, 
11” and 13”. . . in varying bed lengths with 
18” to 48” center distances . . . and... . in 
your choice of pedestal, cabinet or bench 
mountings. 

Powerful, all-V-belt, drive units—either 
the standard 8-speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever- 
shift U-drive. Where higher spindle speeds 
are desired, the standard E-drive can be 
built to provide speeds up to 2,000 r.p.m. 

All Sheldon Lathes have handscraped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 

for Toolroom Accuracy. 
With every Sheldon 
Lathe goes a copy of 


Sheldon-Built 
Sebastian 13” and 15’’ Geared Head 
recision Lathes 


Precision 


LATHES 


UM-5S6 P 
13” Swing 
Precision Lathe 





the accuracy tests actually 
performed on that lathe. 
(19 checks). 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 

The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity and many advanced features. 
These include a wide, heavy, hardened and 
ground bed . . . easy shifting spindle speed 
dial... 60-pitch gear box . . . independent 
drop lever apron clutches . . . cam-action 
tailstock clamp . . . and, automatic lubrica- 

tion in the headstock and apron with 
“]-shot” lubrication of carriage. 


Send in coupon or write for catalogs and names 
of nearest Sheldon and Sebastian Distributors 
where you can see these new lathes in operation. 


SHELDON MACHINE CO., INC. 
422% North Knox Avenue, Chicago 41, Illinois 


Gentlemen: Please send new catalogs describing: 


C) Sheldon [) 10’, 
CJ Sebastian 13°’ 
C) Horizontal Milling Machine [1] Name of Local Deoler 
(J Sheldon 12° Shaper 


Y SHELDON SHELDON 
Horizontal Milling Machine 12” Shaper 
SHELDON MACHINE CO., Inc. 


Builders of Sheldon Lathes, Milling Machines, 
Shopers and Sebastian Lathes. 


4229 North Knox Ave * Chicago 41, lil. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; 
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Street Address 


City... 


(11° 0113" Leothes 
and 15° Geored Head Lathes 


() Hove representative Cal! 


Name Title 


Company Name 


Company 
Home 
———— 


INDICATE A-8-176 





Thread Grinder 


Detailed data concerning construc- 
tion, grinding methods, applications 
and specifications for centerless thread 
grinding equipment presented in well 
illustrated 10-page Bulletin E-97-1 which 
also points out features and advantages 
of the line. Landis Machine Co., Waynes- 


boro, Pa. L-8-3 


Cast Iron 


Four-page leaflet, “Summary of Cast 
Iron Specifications,” covers commonly 
used specifications of gray and nodular 
cast irons; included in list of principal 
specifying bodies are ASA, ASME, 
ASTM, SAE, American Water Works 
Assn., Canadian. Standards Assn., 
Federal and U. S. Military Services. 
Gray Iron Founders’ Society, Inc., 930 
National City-East Sixth Bldg., Cleve- 
land 14, Ohio L-8-4 


Underdrive Presses 


Illustrated 32-page catalog shows 
line of single, double and triple action 
underdrive presses ranging in capacity 
from 400 to 2000 tons; includes closeup 
and detailed views of special design 
and construction features, complete di- 
mension and specification lists plus 
easy-to-read charts; also illustrates and 
describes various press, 
Danly Machine Specialties, Inc., 
S. Laramie Ave., Chicago, Ill. 


accessories. 
2100 
L-8-5 


Tubing 


Reissued 12-page catalog covers cold 
drawn mechanical, capillary, hypoder- 
mic, nickel and nickel alloy tubing; 
describes company’s line as well as 
tubular fabricated parts made in its 
specialties plant; includes data such 
as comparative analysis of alloy types, 
specifications, standard tolerances, 
physical properties and relative work- 
ability. M. A. Hatch, Stainless Steel 
Products Div., J. Bishop & Co. Plati- 
num Works, Malvern, Pa. L-8-6 


Steel Strapping 


Extensively illustrated 44-page steel 
strapping catalog offers constructive 
suggestions to speed packaging, lower 
handling costs and assure safe ship- 
ment; 5 basic ways to use steel strap- 
ping described plus description of steel 
strapping tools and equipment. Acme 
Steel Products Div., Acme Steel Co., 
2840 Archer Ave., Chicago 8, Ill. L-8-7 
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Flexible Tubing ° e r the Oest way to cut many materials 
Bulletin 61 describes and illustrates A rasive uiting q the Ly way to cut some 

the cost saving features of hand bend- ij 
able tubing emphasizing its installa- e 
tion advantages; includes prices and I C t Off M h 
specification. The Flexaust Co., 100 Campbe U -_ ac mes 
Park Ave., New York 17, N. Y. 

L-8-8 


WHAT KIND OF A CUT DOES YOUR JOB REQUIRE? 


Materials Handling Equipment 


Condensed catalog No. 564 contains ; T H ' $ Clean, smooth edges 
50 pages of pertinent technical data ‘ ; that require no 
plus descriptions and photos of vibra- further finishing 
tory materials handling equipment as 
well as other industrial equipment 
made by the company. Syntron Co., 
340 Lexington Ave., Homer City, Pa. 


L-8-9 


Cutting Tools 


Hardware catalog presents details on 
company’s drills, drill sets, drill as- 
sortments, reamers and countersinks 
made of high-speed, carbon steel and 
carbide for use in steel, wood, masonry 
and glass. Chicago-Latrobe, 411 W. 
Ontario St., Chicago 10, Ill. L-8-10 


Roller Chain 


7 or THIS 
Information on complete line of 


roller chain presented in 148-page Book Rough, serrated ogee 
2457; ineludes sections on stock drives, that must be machined 
installation and maintenance, lubrica- if smooth finish is required 
tion, conveyor chains, casings and other - ‘ a 
pertinent subjects; well illustrated, * The smooth cut—made on a CAMPBELL Oscillating Wet 
includes necessary information for Abrasive Cut-Off Machine and the just-right ALLISON Abra- 
choosing right roller chain for given sive Wheel for the job—saves a grinding operation at a Mid- 
application. Link-Belt Co., Dept. PR, west gear plant. 


Prudential Plaza, Chicago 1, Il]. L-8-11 Another combination of CAMPBELL Cut-Off Machine and 


P ALLISON Wheel cuts stainless steel tube twice as fast as by 
Switches other methods for a large aircraft manufacturer. 
Sixteen-page booklet, “Micro Tips 
Digest,” contains 43 illustrated descrip- 
tions of uses for snap-action switches in 
a wide variety of industrial and com- 
mercial uses, to improve safety, lower 
costs, increase production and make 
electrically operated equipment more OSCILLATION makes these big cuts 


automatic. Micro Switch, Freeport, Ill. with speed and economy 
L-8-12 


Can you cut tough K Monel, 4%" dia., in two minutes 
per cut by present. methods? Whatever your problem, our 
abrasive cutting specialists can improve your cutting opera- 
tion and save you money. 


The cross section of gear most good. The Oscillation 
B B s teeth (shown left above) iscut of the ALLISON Abrasive 
So smooth, fine-finished and Wheel, the right one for the 
“Stook List S-56” gives dimensions of ready for metallurgical job, handles big cuts like this 
line of 1050 sleeve, flange and thrust study. with speed and economy. 
Qilite bronze bearings, in sizes ranging It results from the wet cut If your cutting involves 
from 1% to 4 in. ID; also includes in- of an Oscillating CAMPBELL alloy or high carbon steel, 
formation on selection of cored, bar and Abrasive Cut-Off Machine this a ere 
slate stock plus 6 pages of pertinent with abundant coolant ap- combination just 
oa a ite See plied just where it does the can’t be beat. 
engimeering data. Amplex Div., Chrys- 


ler Corp., Detroit 32, Mich. L-8-13 
Single Spindle Automatics 


All of the various sizes and models 
sinpaies aueslied ie tnemeied toe . Campbell Machine Division 
ica ae ad cecineaons te | tei AMERICAN CHAIN & CABLE 
ome yr “rig 7 ey Md -, 945 Connecticut Avenue + Bridgeport 2, Connecticut 


Let us send you this book 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-177 
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Bar Automatic 


Sixteen-page brochure describes and 
illustrates fine points of company’s sin- 
gle spindle bar automatic called Screw- 
matic 750; includes details of con- 
struction, main operation features, and 
advantages of design. The Gear Grind- 
ing Machine Co., 3901 Christopher, 
Detroit 11, Mich. L-8-15 


Turret Lathes 


Extensively illustrated brochure pre- 
sents details of Masterline ram type 
universal turret lathes; includes dis- 
cussions of important features and ad- 
vantages, pictures and descriptions of 
accessories, lists of specifications. 


Gisholt Machine Co., Madison 10, Wis. 


Metalworking Machines 


Complete line of Di-Acro metalwork- 
ing machines presented in 44-page cata- 
log; extensively illustrated to show fea- 
tures, applications and advantages of 
equipment; includes specification lists 
and cost information. O’Neil-Irwin Mfg. 
Co., 625 Eighth Ave., Lake City, Minn. 

L-8-17 


Industrial Trucks 


Fiftieth industrial 
truck production is marked by publica- 
tion of 4-page illustrated brochure de- 
scribing company’s 6 new lines of 
trucks Elwell-Parker; also highlights 
basic truck attachments. The Elwell- 
Parker Electric Co., 4205 St. 
Ave., Cleveland 3, Ohio. 


anniversary of 


Clair 


L-8-18 








Model 
V-400 (HD) 
with channel bar 


Model 
VS 400 (HD) 
with solid bar 


Knu-Vise offers rugged heavy-duty clamps, with solid bar or 
channel bar, and either hand or air operated, for all kinds of 


tough holding jobs. 


In addition to their stand-up stamina for rough going, these 


Knu-Vise Clamps feature: 


1—Easy and complete replaceability of parts 
2—Hardened and ground bearing bolts 

3—Minute adjustment of parts through self-locking nuts 
4—Toggle Bars from C.R.S. Bars 


Developments like these are typical of Lapeer engineering. 
More information? Write for catalog today on the models 
available. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


KNU-VISE 
PRODUCTS 


3053 DAVISON ROAD 


LAPEER MANUFACTURING CO. 


. LAPEER, MICHIGAN 


WESTERN DIVISION: 422 Magnolia, Glendale, California *« CANADIAN DIVISION Higginson Engr., Hamilton, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-178 
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Welding 


” Pocket-size 170-page Welding Data 
Book, T IS 2575, outlines simplified 
welding procedures for all base metals; 
useful as guide to torch and metallic 
arc welding, brazing and soldering; 
offers “how-to-weld” information on 
fabrication, maintenance repair, sal- 
vage, overlaying for wear and corro- 
sion resistance and welding of dirty, 
rusted parts; also gives data on meth- 
ods of gouging, chamfering and remov- 
ing unwanted metal without special 
equipment; illustrated. Technical In- 
formation Service, Eutectic Welding 
Alloys Corp., 40-40 172nd St., Flushing 
58, N. Y. L-8-19 


Index Tables, Transfer Units 


Catalog 301 offers 24 pages of in- 
formation on more than 150 standard 
high-speed Intermittor index tables and 
points out special features and advan- 
tages; also describes standard power 
assemblies, stands and control panels 
which may be ordered from stock to 
form complete rotary transfer machine 
for automatic assembly. Ferguson Ma- 
chine & Tool Co., P. O. Box 5841, St. 
Louis 21, Mo. L-8-20 


Nickel Tubing 


Handbook information on nickel and 
nickel alloys for use by designers, pro- 
duction engineers and purchasing ex- 
ecutives presented in illustrated 20-page 
catalog, “Superior Tube Nickel and 
Nickel Alloy Tubing;” includes me- 
chanical and chemical properties as 
well as a guide to selection and appli- 
cation of various alloys. Superior Tube 
Co., 1732 Germantown Ave., Norris- 


town, Pa. L-8-21 


Toolholders and Carbide Inserts 


Complete line of toolholders and 
carbide inserts presented in 24-page 
catalog No. VR-437; describes both 
positive and negative rake toolholders 
utilizing throw-away inserts and nega- 
tive rake toolholders using standard 
inserts up to 1% in. long; illustrates 
various styles, gives physical dimen- 
sions, prices and ordering information 
for toolholders and square, triangular 
and round carbide inserts; also gives 
recommendations covering carbide 
grades to use for various machining 
operations. Vascoloy-Ramet Cor p., 


Waukegan, III. L-8-22 


Limit Switch 


Service Bulletin 1600B describes and 
illustrates rotary cam limit switch for 
mechanical presses; giving details of its 
design, construction, wiring, installation 
and applications. Danly Machine Spe- 
cialties, Inc., 2100 S. Laramie Ave., Chi- 
cago 50, Ill. L-8-23 
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N 
NEW CONCEPT IN PRESS BRAKE DESIG 


STROKE CONTROL means 
that you set the most practical 
length of stroke for each job—60 
strokes per minute at 14” stroke, 24 
strokes per minute at 11” stroke. 
The cam shaft does not make a full 
revolution as is true with flywheel 
driven press brakes. 

Regardless of length of stroke 
used, the ram speed is always con- 


ft 


stant to insure safe, smooth, efficient 
operation. No violent whipping ac- 
tion of material. 

Twelve tons of smooth hydraulic 
power is applied through a mechan- 
ical cam drive which assures perfect, 
positive alignment of bed. Ram can 
be “‘inched”’ or immediately backed- 
off. Capacity is 16 gauge steel across 
36” bed. Wide variety of standard 
dies in stock. 


For short run 

or experi- 

mental work 

use the Di- 

Acro hand 

operated | 

Press Brake. Eight tons of power 

forms 16 gauge steel across the 24” 

bed. Uses standard dies. 
Consult the yellow pages of 
your phone book for the name 
of your nearest Di-Acro dis- 
tributor or write us. 





O'NEIL-IRWIN MANUFACTURING CO. 
375 8th AVENUE, LAKE CITY, MINN. 
INDICATE A-8-179-1 
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FOREIGN 
-TTERATURE 


Shortening Tool Life Tests 


If a method could be found that 
would permit testing tools and cutting 
fluids in a few minutes’ time, it would 
have great significance, Many sugges- 
tions which have been advanced and the 
reasons for their failure are discussed 
in an article by M. E. Mueller and W. 
Kirchsieper published in the April 1956 
Werkstattstechnik und Ma- 
schinenbau. The authors divide short- 
cut tool life tests into three categories; 


issue of 


namely, tests with steadily increasing 
cutting speed, tests with rigorous cut- 
ting conditions and radioactive tests. 

The method of steadily increasing 
cutting speeds is applicable only in the 
case of high-speed steel tools due to the 
fact that it depends on the resultant 
burnishing of the workpiece at the in- 
stant of tool failure. Burnishing is 
usually absent at the instant of failure 
of carbide tools. The second method 
uses high cutting speeds in order to 
obtain failure after a short time of cut- 
ting. This method requires an extra- 
polation of plotted curves for the tool 
life cutting speed relationship and for 
this reason the results are unreliable. 
Radioactive test results, showing the 
wear of the tool, are obtained in a few 
seconds. The authors indicate, however, 
that wear during the first few seconds 
is not a reliable indicator. 

The authors have made studies of the 
progress of wear with time and come to 
the conclusion that three periods exist. 
During the first period the tool wear in- 
creases rapidly, flattening out after a 
certain time; during the second period 
the wear increases proportional to time; 
and during the third period the wear 
increases at an accelerated rate with 
time. Excluding the third period, which 
should not be considered in tool life 
tests for practical reasons, the authors 
maintain that the second period of wear 
is highly important and gives an indica- 
tion of the true tool life. The authors 
have developed formulas to correlate 
the first and second period of wear and 
conclude that short-cut tests are not 





Set) 


LIVE CENTERS 


Guaranteed to match the 
accuracy of your lathes 


IDEAL’S simplified order- 
ing plan ends tool room head- 
aches. Get exactly the live 
center you need when you need 
it—right from distributor 
stocks. Widest range of models, 
sizes and capacities — all pre- 
cision-built for continuous 
close tolerances. 

SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
In Canada: Irving Smith, Ltd., Montreal 


GET CATALOG DATA 
Sane SRR eee 


IDEAL INDUSTRIES, Inc. QOEAL 
4152 Park Ave., Sycamore, IIlinois 

Please send us data on IDEAL’S complete 
line of LIVE CENTERS. 


Name 








Company. 


Address. 





a 
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Check Motions or Dimensions 
In .001” up to 10” Range. 


Ames Long Range Dial Indicators in a variety of 
models are made for quality control applications re- 
quiring close tolerance and inspection. For example, 
you can measure in .001”, long slide travel, large cams, 
deep recesses or other dimensions requiring indicator 
spindle travel of up to 10”. 

In addition, Ames Long Range models have all the 
advantages that are built into Ames regular indicators: — 
dials of large diameter; easy-to-read, widely spaced gradua- 
tions; movable dials; replaceable contacts. All Ames Long 
Range indicators have count hands to indicate revolutions 
of the indicator hand. Those with box covered, rack guide 
have a slot in the cover graduated to register each inch of 
spindle movement. 


Write today, sending your problem in long range 
measuring. Ames will be glad to suggest a solution. 
Be sure to include drawings and specifications — your 
answer will be back faster if you do. 


Representatives in principal cities 


B.C AMES CO. 


30 Ames Street, Waltham 54, Mass. 


MANUFACTURER OF MICROMETER DIAL GAUGES e@ MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-180 
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feasible at present. They suggest in- 
cluding a time factor in the standard 
value for tool wear. In USA this value 
is 0.040 in. The time limit, which should 
be added for making short-cut tool life 
tests practical ought to be investigated. 


Determining Tracer Controlled 
Machining Time 


An interesting and thorough study 
authored by G. Kupka of determina- 
tion of machining time for tracer con- 
trolled turning operations appeared in 
Issue No. 4, 1956 of Werkstattstechnik 
und Maschinenbau. He differentiates 
between three different types of copy- 
ing methods: the 90-deg method, the 
180-deg method and the contact method. 
In the first method machining 90-deg 
angles is possible from one side only, 
while 60-deg cones can be produced 
from either side. In the second method 
machining 90-deg angles is possible for 
inbound and outbound turning 180 
deg. While these two methods work 
steadily, that is without steps, the third 
method is based on the formation of 
such steps, although they may be small. 

The tracers can be so arranged that 
either the longitudinal or the cross feed 
is in operation or so that the longitudi- 
nal feed is engaged while the cross feed 
is interrupted as the contour requires 
or, as a third possibility, so that the 
cross feed is engaged while the longi- 
tudinal feed is interrupted. 

Based on these conditions, the author 
develops formulas for the machining 
time for longitudinal turning and cross 
feed turning for 90-deg and 180-deg 
methods also for the contact method. 


Testing Surface Finish 


W. Leyensetter reports in the April 
1956 issue of Werkstatt und Betrieb an 
investigation of surface finish measur- 
ing methods, comparing various instru- 
ments such as the Talysurf tester, the 
Leitz-Forster tester, the Johansson in- 
strument, the Schmaltz surface tester 
and the Zeiss-Linnik microscope. 

He has also made numerous .tests 
with a film contact method and reports 
that under certain conditions an untrue 
waviness may be indicated. If it is de- 
sired to check the finish of surfaces of 
great curvature by means of the film 
contact procedure, it is advisable to 
leave the film on the work only for a 
short while. Contact films take on the 
shape of the workpiece and it may be 
dificult to straighten them and piace 
them on a glass plate as required for 
tracing the film surface when measuring 
the finish. However, when these precau- 
tions are taken into consideration, no 
great troubles will be encountered with 
the film contact method. The author 
lists a number of advantages, among 
them the possibility of measuring 
curved surfaces such as tooth contours 
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without complicated instrumentation 
and also the ease with which less ac- 
cessible workpieces can be tested. 
Reproductions of surface finishes ob- 
tained in various machining operations 


are included. 


Electro-erosive Metal-cutting in 
Russia 

A survey of the development of the 
electro-erosive metal-cutting methods in 
the Soviet Union is given in the Swiss 
magazine Technica, May 11, 1956 issue. 
Three different types are mentioned; 
namely, the electrocontact method, the 
anode-mechanical system and the spark 
machining procedure. In the first case 
metal removal is accomplished by an 
electric arc between the microscopic 
peaks on tool and work; in the second 
case d-c current is used in conjunction 
with chemicals, removing metal by a 
combination of chemical and thermal 
reactions. The articke concludes with 
the third case where the high tempera- 
ture of the spark is responsible for met- 
al removal. Data are reported on num- 
bers of machines built in Russia since 
1950, features and accuracies. 


Punching Holes 


Investigation of metal flow and fric- 
tion in punching of holes, discussed in 
the July 1956 issue of THe Toot Enct- 
NEER in this column, has been continued 
by R. Dies. New information is fur- 
nished in an article on forces, wear and 
friction in piercing sheet metal with 
round punches. This article was pub- 
lished in Issue No. 4 of Werkstatt and 
Betrieb. 

The author indicates that breakage 
of punches is more likely to occur dur- 
ing the return stroke than during the 
down stroke. For this reason he in- 
vestigated the relationship of the forces 
for the two directions of motion. He 
attached strain gages to a converted 60- 
ton press for measuring the forces. He 
found that return forces may be as high 
as 40 percent of the cutting forces, al- 
though it has been common assumption 
that the return force may be up to only 
10 percent of the downward force. 


Pressure Distribution in Radial 
Ball Bearings 


Further research on the load distribu- 
tion in radial ball bearings has been 
carried out by E. Meldau, who pre- 
sented his first finding about two years 
ago (see THe Toot ENGINEER, May 
1954, page 164). In his article pub- 
lished in Werkstatt und Betrieb of April 
1956 he gives a more generalized trea- 
tise of the subject than before. 

This new article discusses simultane- 
ous displacement and rotation and fs of 
particular significance in designs where 
a single radial ball bearing is used. 
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YES --CLOSER 
,CONTROL 





control 
of system 
pressure 
for 
exacting 
needs 


Wherever consistently close pressure control is 
needed, H-P-M’s complete line of system-proved 
valves will give you the sure-fire answer. Smooth, 

balanced operation, close differential between opening 

and closing pressures, rugged construction, maximum 
service life add up to H-P-M for assured better control. 
H-P-M’s line is designed for every circuit requirement .. . 
relief, sequence, unloading, pressure reducing, counterbal- 
ance valves available with threaded, flanged or gasket 
connections. Size 4” to 2%,” for 2000 and 3000 P.S.I. 
service. Your nearby H-P-M representative has all 
the facts—call him today, or write for complete 
information. Other H-P-M quality products in- 

clude a complete line of radial and gear pumps, 


cylinders, standard and special power units. 


HYDRAULIC POWER DIVISION 
THE HYDRAULIC 
ad > 4 od oF 


Mount Gilead, Ohio, U.S.A 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-181 





Multi-Flex ' 
quiz for design << g 


4 


2 
4 


@ngineers who warit, $7 
greater freedom of design 


WHAT ARE U. S. bd They are accordion-like, tubular rubber products that have a versa- 
tility and an adaptability impossible to duplicate in connections made 
MULTI-FLEX by conventional methods. Produced by United States Rubber Com- 
pany, they are made of natural or synthetic rubbers—with or without 
PRODUCTS? MSS ae fabrics. With f seit ] 
cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. S. 
Multi-Flex products are made to order for specific applications. 


MULTI-FLEX 


PRODUCTS ARE 


This gives flexibility, rigidity, and the ability to take movements in 
axial extension and compression. Other qualities are: 

¢ Resistance to crushing and fatigue ¢ Resistance to extremes of 
temperatures, abrasives, corrosives, oil, water, and grease e High 
travel ratio. 


CIRCUMFERENTIALLY 
CORRUGATED! 


WHAT ARE SOME 
EXAMPLES OF 


MULTI-FLEX 
PRODUCTS? 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boots are custom-made, THEY CAN BE “TAILORED” TO MEET THE EXTENSION, 
COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


WIDE In industry: Multi-Flex boots are used for rams in hydraulic presses 
making grinding wheels or other abrasive materials; on adjusting 
screws in grinders and machine tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 


APPLICATION 
FOR 


MULTI-FLEX! 


Any maker of equipment with moving parts which need protection 
should investigate U. S. Multi-Flex®. For engineering advice, get in 
touch with any of our 27 District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 


Mechanical Goods Div 


United States Rubber 
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National Fluid 
Power Association is J. J. Pippenger, 
vice-president of Double A Products 
Co. Mr. Pippenger also is a member of 
ASTE’s Ann Arbor Area chapter. Other 
officers elected at the association’s an- 
nual meeting were R. J. Murphy of The 
New York Air Brake Co., first vice- 
president; J. A. Marsh of Rivett Lathe 
& Grinder, Inc., second vice-president; 
and Ellwood G. Peterson of Hannifin 
Corp., treasurer. 


New president of 


Recent promotions at Bay State Abra- 
sive Products Co. included Harold G. 
Clayton who was made vice-president 
in charge of manufacturing, and Elden 
L. Auker who became vice-president in 
charge of sales. Mr. Clayton previously 
served as factory manager. Mr. Auker, 
who is a member of ASTE’s Worcester 
chapter, was previously sales manager 
of the company. 


G. A. Goepfrich is now vice-president 
of engineering and D. M. Stevenson 
vice-president of sales at The Skinner 
Chuck Co. Mr. Goepfrich, who also is 
a member of ASTE’s Hartford chapter, 
was formerly chief engineer of the com- 
pany. Mr. Stevenson previously was 


midwestern sales manager. 


Earl C. Hughes has been ele- 
vated from vice-president to 


Co. Mr. Hughes, who has serve 
been with Bay State since 


1936, is also secretary and 


firm. 


corporation clerk. 
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William J. Loach, executive 
vice-president and co-found- 
executive vice-president of er of Firth-Loach 
Bay State Abrasive Products Inc. has 


active in the powder metal- 
lurgy field since 1928. 


Several new officers were elected dur- 
ing the recent meeting of stockholders 
and directors of Onsrud Machine Works, 
Inc. Among them were Albert L. 
Breuer, who was made vice-president 
in charge of machine tools sales; 
Robert M. Miller, who became vice- 
president in charge of woodworking 
and Earl Pankonin, 


who was elected vice-president in charge 


machinery sales; 


of engineering. 
In addition, G. M. Campbell was 
advanced from vice-president and sec- 


retary to executive vice-president 


Jack R. DeBacher has been elected 
a full vice president of Thor Power Tool 
Co. Prior to this he was executive vice- 
president of the Thor SpeedWay Mfg. 
Div. His new activities will encompass 
the company’s business of centralization 
of all Thor manufacturing, sales and 


engineering divisions. 


Officers elected at the recent meeting 
of American Gear Manufacturers Assn. 
to serve with new president Gunnar 
Gunderson were LeRoy R. Brooks as 
vice-president and Thomas A. Jones 
as treasurer. Mr. Brooks is president of 
Tool Steel Gear & Pinion Co.. and M1 
general manager of the Jones 
Machinery Div.. The Hewitt-Robins, Inc 


lor es 1s 


elected 


Metals. 


Loach has been 


president 


organiza- 
tion’s recent annual 
ing. Mr. Gunderson has been 
president of the Brad Foote 
Gear Works. Ine. since 1950. 


Charles M. Reesey and A. H. Dall 
have been made vice-presidents of Cin- 
cinnati Milling and Grinding Machines, 
Inc., sales subsidiary of The Cincinnati 
Milling Machine Co. Mr. 
vertising manager, has been associated 
with Cincinnati Milling Machine since 


Reesey, ad- 


1923 when he became a _ cooperative 
student in the Engineering College of 
the University of Cincinnati while doing 
his cooperative work at the company. 
Mr. Dall, director of standard machine 
tool engineering and development, also 
joined Cincinnati Milling as a student 
in the University of Cincinnati Coopera- 


tive Engineering College, doing his coop 


work as a draftsman and machine de- 


signer starting in 1925. 


Glenn E. Seidel has been named to 
the recently created corporate position 
of vice-president in charge of engineer- 
ing for Minneapolis-Honeywell Regula- 
tor Co. A member of the organization 
for almost 14 years, he has been vice- 


president, engineering, since 1952. 


Directors of the Osborn Mfg. Co. have 
elected R. O. Peterson to the office of 
vice-president, Brush Div.-Engineering, 
to assume increased responsibilities in 
the company’s accelerated program of 
research and development 


Gunnar E,. Gunderson was J. Robert Tomlinson, for- 
of the 
American Gear Manufactur- 
been elected to ers Assn. at the 
president of the 


merly executive vice-presi- 
dent of The Barden Corp., 
was recently elected presi- 
meet- dent of the company. He 
succeeds F. E. Ericson who 
resigned but continues as a 
consultant to management. 
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" MINNEAPOLIS 


LOS ANGELES 
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PORTLAND 
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Appointment of Karl W. Galliger to 
the post of director of Engineering has 
been made by The New York Air Brake 
Co. Engineering manager of the com- 
pany’s Watertown Div. since 1953, he 
now is responsible for research and 
engineering and for organization poli- 
cies, procedures and development pro- 
grams of the engineering departments 
of all divisions of the company. 


Cincinnati Lathe and Tool Co. has 
announced election of E. L. Ritter as 
vice-president in charge of engineering, 
and of David A. Wallace as vice- 
president in charge of sales. Mr. Ritter 
has been associated with the engineer- 
ing activity of the firm since 1945, while 
Mr. Wallace formerly was sales man- 
ager of the company. 


Lawrence L. Garber has _ been 
named to fill the newly created position 
of vice-president in charge of production 
for H. K. Porter Co., Inc. to supervise 
production for the company’s thirteen 
divisions. He previously was general 
manager of the Alloy Metal Wire Div. 

At the same time Eugene Salinger 
was appointed general manager of Por- 
ter’s Henry Disston Div. Mr. Salinger 
joined Porter earlier this year as 
assistant general manager of the River- 


side Metal Div. 


The Wellman Engineering Co. has 
announced election of W. L. Komph 
and F. J. Theisen vice-presidents of 
its Anker-Holth Div. Mr. Komph is in 
charge of sales and engineering for the 
Division. Mr. Theisen, new vice-presi- 
dent-production has been works man- 
ager for Anker-Holth since its merger 
with Wellman in 1951. He is a mem- 
ber of ASTE’s Detroit chapter. 


Two appointments recently were an- 
nounced by Jarvis Corp. Andrew E. 
Josephson, who has been associated 
with the firm since 1937. was made 
production manager and director of pur- 
chasing. 

Earlier, George J. Carvalho, former- 
ly manufacturing superintendent of the 
Universal Winding Co., was made gen- 
eral manager of Jarvis Power Tools, 
Inc., wholly owned subsidiary of Jarvis 
Corp. 


Directors of Tube Reducing Corp. 
have promoted Arthur J. Williamson 
to the office of executive vice-president. 
He had been a vice-president of the firm 
since 1951. 

At the same time, the board an- 
nounced elevation of Graham EB 
Brown, former works manager, to the 
post. of vice-president-operations. C, L. 
Megargle, who had been assistant sales 
manager, was named general sales man- 
ager of the company. 
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R-HYDRAULICS 


mconrosates 


A NEW PRESS FOR LESS 
15 TON—AIR HYDRAULIC 


®@ Durable 
@ Compact 


@ Lightweight 

toa 
Model C-500. A 
with 


a= >, 


é 


1 


gets up to 21 tons delivery. Stand or bench 


versatile press 
8'4 inch throat. 2 
table 


inch adjus 


stroke, equalized 
pressure full length 
whether feather- 
touch or full blow 


100 pound air line 


installation. Moving parts protected in hand 
some housing. Adjustable speeds. Hand, foot 
or automatic controls. Simple, tireless and 
safe operation. Women like it. Long, trouble 
free service. Easy to maintain and repair 
For all kinds of materials. Thickness no prob 
lem. Rivets, flanges, broaches, stakes, crimps 


Many other uses 


WRITE TODAY FOR INFORMATION REGARDING APPLICATION 10 
YOUR J08 AND HOW LITTLE IT WILL COST YOU. 





R-HYDRAULICS-@2 
DOUBLE ACTING * ADJUSTABLE 
AIR PRESSES 


PRECISION HONED 
WITH CUSHIONED 
CYLINDERS 

TWO FAST 
ACTING MODELS 


For fast and steady small assembly work 
* riveting * punching * marking © staking 
Equalized ram pressure in excess of 1 ton 
and ton from 90 pound line. Double action 
gives lifting power almost matching ram 
pressure. Maintenance reduced by using ““O 
ring seals and bronze ram bushings. Head 
fully adjusts for proper stroke length and 


accurate die-setting. Extra heavy ram guide. 


FOR LOW COST APPLICATION TO YOUR JOB — WRITE 


> SAIR-HYDRAULI 


263 BELDEN ROAD 


JACKSON, MICHIGAN 
INDICATE A-8-185-1 
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and where 


Aug. 6-8. 
GINEERS, INC. 


Society oF AUTOMOTIVE EN- 
National West 
Mark Hopkins Hotel, 
Calif. More information is 
‘ lable from society office, 29 W. 39th 
New York 18, N : 2 


Coast 
meeting. San 


} ne isco. 


Aug. 6-17. University or CALIFORNIA 
at Los AncGeLes, Department of Engi- 
neering, cooperating with University 
Angeles Section of 
Society of Quality Control 


sponsoring a course on Statistical Meth- 


Extension and Los 


American 


ods in Industry. Request more details 
Prof. Edward P. Coleman, Dept. 
of Engineering, UCLA, Los Angeles 24, 
Calif. 


from 


22-24. AMERICAN SOCIETY OF 
ENGINEERS. 


Aug. 
CiviL 
national hydraulics division, University 
of Wisconsin. 
Prof. Arno T. Lenz, College of Engi- 
neering, University of Wisconsin, Madi- 
son, Wis. 


Annual meeting of 


Inquire for details from 


Sept. 7-9. Metat Powper Assn. Fall 
meeting, The Homestead, Hot Springs, 
Va. Get full particulars from associa- 
tion office, 420 Lexington Ave., New 


York 17, N. Y. 


Sept. 9-12. 


ASSN. 


NATIONAL METAL TRADES 
Eastern plant management con- 
ference, Essex-Sussex Hotel, Spring 
Lake, N. J. Association office, 122 S. 
Michigan Ave., Chicago 3, IIL, 
supply other facts. 


can 


Sept. 10-15. 
STITUTE. 
versity of 


INVESTMENT CastTING IN- 
Intensive 6-day course, Uni- 
Michigan. For 
write to institute office, 27 E. 
St., Chicago 3, Ill. 


more data, 


Monroe 


Sept. 11-13. American Die Castine 
Institute. Annual meeting, Edgewater 
Beach Hotel, Chicago, Ill. Write for 
other data to institute office, 366 Madi- 
son Ave., New York 17, N. Y. 


Sept. 11-14. Pacxkacine 
MANUFACTURERS INSTITUTE. 


MACHINERY 
Packaging 





Fit ; 
like a 2 

Cartridge : 
in 


Quarters 


(150 PSI AIR— 


=\)| UP TO 1500 PSI Oil) 


rie-roptess CYLINDERS 


. 
These compact, streamlined cylinders, that re- 
quire V% less installation space than the conven- 
tional type, slip easily into the hard-to-reach 
places, because the O-M Special Interlocking 
Mechanism eliminates both tie-rods and project- 
ing end caps. Besides, the precision honed, seam- 
less steel cylinder body can be turned down to fit 
in unusually tight spots. 

Other important features that reduce mainte- 
nance costs and step up efficiency include: 


® Two Point Bearing, one on piston and one in 
rod gland provide better balance and protect 
against drag on rod—giving O-M the lowest 
co-efficient of friction at low or high speeds; 


®@ End Covers (heads) machined steel; 


@ Leather Back-ups on Hydraulic cylinders pre- 
vent extrusion on end plugs — O-ring seals; 

® Piston Packings —Self-adjusting U-cup, Vee, or 
ring type; 

@Rod Packings —self-adjusting U-cups for air, 
Vee-type for oil; 

® Rod Scraper—cieans piston and protects rod, 
packing and bearing; 


® Mounts — interchangeable, ductile iron or steel 
—easily installed without disassembling cylin- 
der; 

®@ Ports can be oriented to facilitate piping; 


@ All Cylinders tested at operating pressures be- 
fore shipment; 
® Cylinder easily disassembled, inspected, serviced, 
and re-assembled 
Available in a full range of sizes (1V2” to 8" 
bores) with standard, 2 to 1, or oversize rods 
with male or female rod end, and length of 
stroke to meet your requirements. 
pletely interchangeable parts. 


Com- 


ORTMAN-MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 

( Have representative call 

C) Send Bulletin 103 


Position 








Address____ 





a Zone____ State. 
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machinery and materials exposition, 


Public 
For further information, contact Hanson 
& Shea Inc., One Gateway Center, Pitts- 
burgh 22, Pa. 


Auditorium, Cleveland, Ohio. 


Sept. 16-21. American CHEMICAL So- 
CIETY. Annual meeting, 
Hall, Atlantic City, N. J. 
1155 16th St. N. W., Washington 6 
D. C., will provide further data 


Convention 
Society office, 


Sept. 16-22. American Society ror 
Testinc Mareriats. 2nd Pacific area 
national meeting and apparatus exhibit, 
Hotel Statler, Los Angeles, Calif. De- 
tails may be had from society office, 
1916 Race St., Philadelphia 3, Pa. 


Sept. 17-21. INstrumeENtT Society oF 


AMERICA. llth annual _instrument- 
automation conference and exhibit, New 
York Coliseum, New York, N. Y. Direct 
ofice, 1319 AIl- 
legheny Ave., Pittsburgh, Pa. 


inquiries to society 


Sept. 19-21. PorceLrain ENAme  In- 


stitute, Inc. 25th annual meeting. 


The Broadmoor, Colorado Springs, 


Colo. Institute headquarters, 1145 Nine- 
teenth St., N. W., Washington 6, D. C., 


can provide other data 


Sept. 21. Currinc Toot MaAnurac- 
ruRerRS Assn. Fall meeting, Lockmoor 
Club, Detroit, Mich. Write to associa- 
tion office, 416 Penobscot Bldg.. Detroit 
26, Mich. for details. 


Sept. 24-25. Materia, Hanpiine In- 





STUB LENGTH END MILLS 





with flutes shorter than regular 


— 


GREATER STRENGTH... 


TWO, THREE AND FOUR FLUTE 
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eee * Plus an Exclusive. .- In addition to manufacturing a 


complete line of End Mills, the Melin Tool Company makes several 
standard Stub Length Mills exclusive of other tool manufacturers. 


The new Melin Tool Catalog No. 54-C lists the specifications on 
these all inclusive Stub Length Tools...and...they offer greater 
strength and less breakage. Write for your catalog . . . today. 


Representatives in Principal Cities 





MELIN TOOL 


COMPANY, INC. 


3372 West 140th Street 
Cleveland 11, Ohio 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE 





STITUTE. Fall meeting, Greenbrier, 
White Sulphur Springs, W. Va. For 


more facts write institute office, One 
Gateway Center, Pittsburgh 22, Pa. 


Sept. 24-25. Sree: Founpers’ Society 
or America. Fall meeting, The Green- 
brier, White Sulphur Springs, W. Va. 
Request more information from society 
office, 606 Terminal Tower, Cleveland 
13, Ohio. 


INDUSTRIAL Fo- 
2nd annual trade fair of the 


Sept. 25-27. Aromu 
RUM, INc. 
atomic industry, Navy Pier, Chicago, III. 
Get other facts from organization’s of- 
fice. 260 Madison Ave., New York 16, 
ie # 


Sept. 25-28, AssociaTION OF IRON AND 
STEEL Encineers. Annual meeting and 
exposition, Public Auditorium, Cleve- 
land, Ohio. Write for details to asso- 
ciation office, 1010 Empire Bldg., Pitts- 
burgh, Pa. 


Oct. 1-3. Nationat ELectronics Con- 
FERENCE Inc. Annual meeting and 
exhibit, Sherman Hotel, Chicago, Il. 
Details are available from conference 
headquarters, 84 E. Randolph St., 
Chicago 1, Il. 


Oct. 1-5. American INSTITUTE OF 
EvectricaAL Encineers. Fall general 
meeting, Morrison Hotel, Chicago, Iil. 
Write for more information to institute 


office, 33 W. 39th St., New York 18, N. Y. 


Oct. 2-6. Society or AUTOMOTIVE EN- 
GINEERS INc. National aeronautic meet- 
forum and 
aircraft engineering display, Hotel Stat- 
ler, Los Angeles, Calif. More informa- 
tion may be had from society office, 29 


W. 39th St.. New York 18, N. Y. 


ing, aircraft production 


Oct. 3-5. STANDARDS ENGINEERS So- 
ciety. Fifth annual meeting on “Stand- 
irds—Guides for Tomorrow,” Hotel 
Willard, Washington, D. C. Write to 
the society, P. O. Box 281, Camden 1, 
N. J. for more information. 


Oct. 8-10. AMERICAN Society oF ME- 
CHANICAL ENcrineers. Lubrication con- 
ference, Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. Society office, 29 W. 39th 
St., can supply other information. 


Oct. 8-12. AMERICAN SOCIETY FOR 
Metats. National metal congress and 
exposition, Public Auditorium, Cleve- 
land, O. Obtain further facts from so- 
ciety headquarters, 7301 Euclid Ave., 
Cleveland 3, O. 


Oct. 8-12. AmeERICAN WELDING Soci- 
ety. Fall technical meeting, Hotel 
Cleveland, Cleveland, O. Write for in- 
formation to society office, 33 W. 39th 
St., New York 18, N. Y. 
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A CORDING TO report from the Amer- 
ican Welding Society, a method of weld- 
ing has been developed which utilizes 
the energy of ultrasonic vibrations. A\l- 
though still in the 
realm of experi- Ultrasonic 

Welding 


Technique 


ment, solid state 
bonding has been 
achieved both with 
similar and dissim- 
ilar metals by introduction of elastic 
vibratory energy into the metals in the 
area to be joined. At present, studies 
indicate the process is applicable to 
joining foil and thin sheet to either very 
thin or massive members. 


Y 
Bat iaaiees: LUBRICATION may be 
unnecessary in many types of bearings 
as the result of a recently developed 
automobile suspension joint. Key to this 
development is the use of Teflon tetra- 
fluoroethylene _ fi- 
ber woven into 
fabric. Teflon, con- 
sidered one of the 
most slippery ma- 
terials, can now 


Develop Fiber 
For Bearing 
Lubrication 


be used under heavy load. Engineers 
suggest that use of fabric of this fiber 
to face metal suspension joints, in addi- 
tion to functioning without customary 
lubrication, will reduce the amount of 
friction by an estimated 50 percent in 
comparison with standard lubricated 
suspension joints used in automobiles. 

Development of this use for the fiber 
American Metal 
Products Co. with Du Pont, originator 


was carried out by 


of Teflon, cooperating in the work. 

Most of American Metal Products 
Co.’s efforts to date have been directed 
toward improved front and rear sus- 
pension components for automobiles. 
Several automobile manufacturers. have 
such assemblies on test. 

Use of Teflon tetrafluoroethylene fiber 
in a ball-and-socket suspension joint is 
achieved by double weaving it with a 
backing of nylon or cotton. This fabric 
is then laminated with cotton-reinforced 
phenolic resin and formed into a cup 
which lines the socket. Metal parts are 
coated with a special grease to prevent 
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corrosion. The joint is assembled, the 
preformed bearing is molded in place 
and the joint sealed. 

Other applications of 
Teflon fiber which may eliminate need 
for conventional lubrication also are 


frictional 


under development. These include: 


. Spherical parts such as red ends and 
ball-socket joints for special controls 
and self-aligning bearings. 

2. Cylindrical parts such as seals, bush- 
ings, pistons, and sleeve bearings for 
all types of machinery, marine propel 
ler shaft bearings, and steel roller mill 
bearings. 

3. Flat or sliding parts, such as leaf- 
spring end pads and slider beds for 
adjustable seats and conveyor belts. 


Tests conducted under a compression 
load of approximately 1000 psi showed 
that a force of 9.4 lb was required to 
move the standard joint and 7.0 lb to 
keep it moving after starting friction 
was overcome. The same test on a joint 
lined with fabric of Teflon showed the 
force required to be 2.1 lb initially, 
dropping to 1.2 lb. The smaller drop 
from starting to running friction results 
in less jolt and smoother operation. 








Ne vw ALIGNING BUSHING 


for Small Turret Lathes and 
Single Spindle Automatics 


Cures Mis-alignment 
Simply... but Accurately 


That old bugaboo — machine mis-alignment — is a thing of the 
past. For now you can compensate for this ‘‘trouble maker’? with 


the new J & L Aligning Bushing. 


There’s no guesswork involved — no approximations — no over- 


hang. And it’s simple to use. 


The complete unit, consisting of a pair of eccentric bushings, 
both graduated in thousandths, can be set and put into use in a 


matter of minutes. 


What’s more, the unit sets flush with the face of the turret. It 


adds no length to your tools. 


Write Dept. 710 today for free, illustrated instruction sheet. 


JONES & LAMSON 


Class 111 Guaranteed 
Not Sometimes, but Everytime! 





—{); 
JONES & LAMSON MACHINE COMPANY, 518 Clinton St., Springfield, Vt, U.S.A Ko, THREAD TOOL DIV. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-187 


187 





CARBIDE TOOLS 


for increased cutting efficiency 


TOOL HOLDERS and 
THROWAWAY CARBIDE INSERTS 


A complete line of holders 
and triangular or square 
throwaway carbide inserts. 
Write, or ask your distributor 
for Catalog 852C. 


Broached 
Type 


CARBIDE BLANKS 


A wide range of styles, 
grades, and sizes for every 
cutting need. Write, or ask 
your distributor for 
Catalog 851C. 


BESLY-WELLES 


CORPORATION 
Est. os Chaos. H. Besly & Co., 1875 


118 Dearborn Avenue © South Beloit, Illinois 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-188 














SAFETY MANAGEMENT: Accipent 
Cost AND Controt—by Rollin H. 
Simonds and John V. Grimaldi. Pub- 
lished by Richard D. Irwin, Inc., Home- 
wood, Ill. Price $7.80. 568 pages. 

This book is a comprehensive cover- 
age of the principles governing the pre- 
vention and control of work accidents in 
business and industrial establishments. 
It shows how to calculate accident costs 
and how to detect production inefficien- 
cies due to safety hazards. 

Safety problems in connection with 
manufacturing and marketing new 
products will be of assistance to the 
practicing safety manager, as well as 
suggestions for disposal of liquid, gase- 
ous and operational wastes. Appendixes 
list common industrial hazards, their 
occurrence and properties, and proper- 
ties of selected flammable materials. 


Tirantum In Iron AND StTEEL—dy 
George F. Comstock. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. Price $6. 306 
pages. 

The author gives a general discussion 
of titanium and its minerals and then 
goes on and examines the properties 
and effects of the element as an additive 
to iron and steel. Its deoxidizing effects 
are discussed in full. Special emphasis 
is placed on its effect in stabilizing 
nitrogen and in fixing carbon in alloys 
where other carbides may be undesira- 
ble, on its usefulness in steel which is te 
be enameled, and in certain complex 
ferrous alloys for high-temperature ap- 
plication. 


Founpry Practices—by S. E. Rusinoff. 
Published by the American Technical 
Society, 848 E. 58th St., Chicago 37, Iil. 
Price $6.50. 273 pages. 

The fundamentals of metal casting 
and foundry practice are presented in 
this text in a manner that will enable 
any person to obtain a better under- 
standing of all foundry practices. Each 
subject is covered as a separate unit 
and useful tables are included wherever 
needed. Questions at the end of each 
chapter can be used for review pur- 
poses. Also at the end of the text there 
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is a list of books and articles that can be 
used as a guide to further reading. 


Macnetic Mareriats IN Tue Evectrti- 
caL Inpustry—by P. R. Bardell. Pub- 
lished by Philosophical Library, Inc., 15 
E. 40th St., New York 16, N. Y. Price 
$10. 290 pages. 

This book is intended to be helpful to 
senior students in physics and electrical 
engineering and to physicists and engi- 
neers in industry. It seeks to bridge the 
gap between an academic study of the 
properties of magnetic materials and 
the limited treatment of the subject pos- 
sible in most textbooks for engineers. 

One of its aims is to link the proper- 
ties of materials with their applications. 
This treatment brings out clearly that 
the full realization of the high magnetic 
qualities of the modern materials is 
closely interrelated with the design of 
the systems in which they are to be 
utilized. 


Hexicat Spring Tasies—by John D. 
Gayer and Paul H. Stone, Jr. Published 
by The Industrial Press, 93 Worth St., 
New York 13, N. Y. Price $5. 175 pages. 

This book makes it quicker, easier 
and simpler to specify 
springs to meet special requirements. It 


design and 


contains an easy-to-use index of over 
6800 ready-designed compression and 
tension springs and data that can be 
used as a starting point in the design of 
springs. 

Contained also are instructions and 
examples of how to use the tables to 
select the correct spring for every ap- 
plication. 


A ProressioNAL Look At Tue Enct- 
NEER IN INpustrY—Prepared by the 
NSPE Engineer-in-lndustry Committee, 
National Society of Professional Engi- 
neers, 112] 15th St., N. W., Washington 
5, D. C. Price $3. 132 pages. 

The publication reviews the major 
causes of dissatisfaction among engi- 
neers in industry and the background 
and current status of drives to meet the 
engineers’ problems by the development 
of engineers’ unions. After a study by 
the committee, they suggest a series of 
remedial actions by management and 
individual engineers in the fields of pro- 
fessional status, employment conditions 
and economic status. 

Forty-six specific areas for improving 
the engineer-management relationship 
are suggested in the book. 

The book recounts the specific engi- 
neering union activities and attitudes 
with respect to strikes, arrangements 
with trade unions, loss of leadership to 
nonprofessionals, advocacy of compul- 
sory union membership and the efforts 
of trade unions to organize professional 
employees. 

Charts and tables are used and there 
are more than 250 footnote references. 
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DO YOU NEED how to 
clean metals 


BETTER METAL CLEANERS _ in 


FOR THESE JOBS? 


This 48- 


aircraft 
production 


—— 
te 


page illustrated booklet 





tells how to cut cleaning costs 
in aircraft production. 





How to clean aluminum before anodizing. 
See pages 4 to 8. 





How to prepare aluminum for welding. 
See pages 10 to 14. 





How to prepare aluminum for painting. 


See pages 15 to 19. 





How to clean aluminum before and after heat 
treating. See page 20. 





How to strip paint from aluminum. 


+ 


» ,” 
See pages 22 to 26. 





How to clean magnesium. 


See pages 27 to 29. 





How to install cleaning tanks and spray-washing 
machines. See pages 31 to 35, 











How to control overspray in paint booths. 


See pages 36 to 3 





How to clean engine test cells. 
See page 40, 





Technical Service Representatives in 


Principal 


Export Division 


Cities of U.S. and Canada 


Cable Address: Oakite 











OAKITE PRODUCTS, INC. 
58 Rector St., New York 6, N. Y. 


Send me a | 
I am especial! 


circled below: 


NAME__ 


REE ce py of “How to clean metals in atrcraft production”. 


y interested in the jobs indicated by the numbers I have 





COMPANY___ 


ADDRESS 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-189 

















You can’t afford “mistaken identity” 
on your production line! 




















I: hard to believe that the wrong 
metals get into production so often, 
and even worse, into finished products. 
Yet the causes of such mistakes are 
usually very simple. 


Errors are made in shipping or metal 
stocks are mis-identified. Errors occur 
in processing, too. Accidental mixing 
of hardened and unhardened parts of 
similar appearance is common. 


No matter how sly their origin, these 
undetected situations inevitably get 
out of hand and into cost figures. Tools 
are damaged; production time is lost. 
Parts pile up in scrap, or worse, get by 
inspection and fail in the hands of the 
customer. 


New Brush 

METAL MONITOR 
tokes the guesswork 
out of metal 
identification. 


eR 


SSCS EEE EEE EERE HEHEHE HEE 


Most plants are surprisingly suscep- 
tible to these cases of ‘‘mistaken 
identity”’ which cost millions of dol- 
lars every year. But now these wastes 
can be eliminated! 


New Shop Tool 
identifies Metais 


Brush Electronics offers a new instru- 
ment, the Brush METAL MONITOR, * 
which will detect variations from 
approved metal specifications at any 
stage of processing. It works on ferrous 
or non-ferrous metal, is nondestruc- 
tive, won’t mar finished surfaces. And 
it’s portable, easy to use. Any worker 
can check any metal anywhere in the 
shop. The METAL MONITOR pre- 
vents losses due to the use of the wrong 
metals. 


Metal checks are easy to conduct. The 
METAL MONITOR probe is held 
momentarily on a sample of metal 


COREE HEHEHE HEHE Ee 


BRUSH ELECTRONICS 


3504 Perkins Avenue, Cleveland 14, Ohio 


POR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-190 


known to have the desired structure 
and composition and the operator ob- 
tains an immediate reading. He then 
holds the probe on the piece to be 
checked. If the reading is the same, 
the metal is the same... if the read- 
ing varies, it’s the wrong metal. 


* ‘= 
[Fe 


Write for this 
introductory booklet on the 
new Brush METAL MONITOR now! 


To get the complete facts about 
this fast, accurate instrument, send 
for your free copy of a brand-new 
booklet. It describes the Brush 
METAL MONITOR in detail, ex- 
plains how it will save money for your 


company. id 


‘COMPANY 


DIVISION OF 
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function? 


By W.P. Smith 


Asst. Professor of Mech. Engineering 
Michigan State University 
E. Lansing, Michigan 


| RODUCTION ENGINEERS HAVE the re- 


sponsibility for developing and design- 
ing the entire method of manufacturing 
from raw materials to finished product. 
\s our economy expands and the need 
for mass-produced 


items grows, the 


challenge to reduce manufacturing 
costs becomes increasingly great. To 
meet this demand, creative production 
engineering of a high order is required. 
However, a number of barriers current- 
ly stand in the way of production engi- 


neering progress. 


Organizational Conflicts 


Perhaps the basic problem retarding 
production engineering progress in 
many plants today arises from organiza- 
tional conflicts and inefficiencies. Fre- 
quently these problems can be traced 
to a single source: an often unrealistic 
nonfunctional division of production 
engineering duties and responsibilities. 
The production function 


encompasses process engineering and 


engineering 


routing, methods engineering and mo- 
tion study, tool design, materials han- 
dling system design, plant layout, time 
study and work measurement, machin- 
ery replacement analysis, and process 
and methods research and development. 
The fact that in many manufacturing 
plants scattered 
throughout the organization accounts 
to a great extent for the conflicts and 
inefficiencies which exist. To solve the 
problem, steps are being taken in many 
companies to bring these related func- 
tions under one roof. 


these duties are 


Specifications 

A second obstacle to production en- 
gineering progress is the inefficiency 
with which the production engineering 
plan is communicated to manufactur- 
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what IS th 


PRODUC 
ENGINEE 









ing. Elements of a good communica- 
tions system are: (a) the message must 
get through; (b) it should not be dis- 
torted or confusing; (c) there should 
be a minimum of redundancy or ex- 
cess information transmitted. On all 
three counts, most 


methods of com- 
municating production engineering 
plans fall very short of being efficient. 

The most common methods of con- 
veying such plans are production rout- 
ings, operation instruction sheets, tool 
drawings, time study record sheets and 
plant layout drawings or models. It is 
probable that if identical specifications 
for the manufacture of a product were 
sent to a number of different plants, 
there would be numerous discrepancies 
in method, time and cost of manufac- 
ture, indicating where the specifications 
fell short of indicating the production 
engineer's intent. 


A PART 
oe 


(:) PRODUCT ANALYSIS 











(2) lpossiae FORMS OF THE SAME RAW MATERIAL 




















POSSIBLE GROUPS OF UNIT PROCESSES 


i eh 


POSSIBLE MANUFACTURING OPERATIONS 
FOR EACH GROUP OF UNIT PROCESSES 




















EVALUATION AND SELECTION 
OF THE BEST ALTERNATIVE 








YiELOS THE OPTIMUM SEQUENCE OF 
MANUFACTURING OPERATIONS FOR THE PART 


Fig. 1. Development 
alternatives. 


of processing 


With increased competition for the 
customer’s dollar, it will become neces- 
sary to predict the outcome of produc- 
tion engineering plans with greater 


accuracy. Methods specifications must 
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be specified in a language which leaves 
nothing to chance, and in a language 
that is universally recognized. This 
certainly calls for a standardization of 
the symbols and notations used to de- 
scribe 


plans far 
anything we now know. 


processing beyond 


Creative Engineering 


The inability of production engineers 
to think holds back the 
progress of production engineering 
work more than any other single fac- 
tor. Many production engineers, when 
faced with a manufacturing problem, 
jump immediately to a preconceived 
notion of the best solution. When the 
solution to every problem is based on 


creatively 


the solution of some previous problem, 
originality is stifled. 

A more logical procedure is needed, 
Fig. 1, one that seeks out the basic 
factors underlying each problem, and 
attempts to establish problem objec- 
tives and means of quantifying and 
measuring results. Steps in such a 
procedure would include: 


1. Making a product analysis 
2. Selecting alternative forms of raw 
material 


3. Constructing a work list containing 
all of the elements of work that are 
required to make the product 

1. Indicating alternative groups of unit 
processes that are necessary to satis 


fy each element on the work list 


. Combining unit processes into man- 
ufacturing operations for each alter- 
native. 


6. 


Arranging manufacturing operations 

into logical sequence 

7. Evaluating alternative sequences of 
manufacturing operations from both 
economic and technological points of 
view 

8. Selecting the optimum solution 


= 


Specifying the details of each manu 
facturing operation 
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UNIT PROCESSES 
ALTERNATIVE & 
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ATERNATIVE © 
‘ 
CONVERSION BY 4 


SEQUENCE OF WHIT 
PROCESSES 
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OE VELOPMENT OF & SEQUENCE OF mANUFACTURING 
OPERATIONS FOR EACH ALTERNATIVE 























© | 
> Sm OOO 


=e woe 
MANUFACTURING OPERATIONS 


wo5 “o4 








Fig. 2. Concept of unit processes and 
manufacturing operations. 


10. Installing the system 


11. Comparing actual results against 


estimates 
12. Adjusting or changing the system 
until the desired results are obtained. 


Unit processes, Fig. 2, are defined 


as modifications of a product done with- 
out essential interruption, and they do 
not indicate what machine or other 
equipment is used to perform the modi- 
fication. Examples of unit processes 
are drilling, broaching, bending and 
shearing. 


Analytical Tools 


The problem of selecting the best 
alternative leads directly to the fourth 
roadblock facing production engineer- 
ing progress. This is the need for the 
use of better analytical tools to study 
the behavior of production plans and 
processes. Although many mathemati- 
cal tools are available to production 
engineers, attempts to quantify produc- 
tion engineering problems are often 
deemed impractical and empiricism is 
the guiding light. A change in this 
attitude is necessary. 

Once the variables in a production 
system have been identified and their 
interrelationships equated, it is possi- 
ble to utilize computers for the rapid 
solution of production engineering 
problems. Another approach to these 
problems is the use of simplified work- 
ing models and pilot plants, a technique 
which has long been used in the chem- 
ical industry but has been rarely ap- 
plied to the mechanical field. 





TEFLON 
SEAL 


PAT. PENDING 


Prevents future leaks! @ ~ 
TRUQ) SEAL does away with messy pipe 


dope" compounds, eliminates damage 
caused by overtightening of conventional 
leaky joints, and is immune to ALL known 
hydraulic fluids and to steam, air, water, 
solvents, and practically all gases and 
chemicals. It withstands temperatures 
from —100° F. to plus 500° F., saves 
cost and labor of special or welded fit- }2u 4 threads 
tings, and has been fully field tested and mF late port. 
proven by leading manufacturers. Comes | } 
in Ve" to 22” pipe thread sizes. 


Write for data and prices 


TRUQ)SEAL DIVISION | nia 


2010 N. Hawthorne Ave 


Melrose, Park, III. 
“Miller Fluid Power’ is also a Div. of Flick-Reedy Corp. 
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FOR AVAILABILITY OF COMPLETE 

PAPERS WRITE THE HEADQUARTERS 

OFFICE OF THE SOCIETY NOTED AT 
: THE END OF EACH ABSTRACT. 


Training 


Perhaps the key to increasing the 
use of sound analytical tools is the 
development and training of production 
engineering personnel of high caliber. 
The problems of production planning 
and engineering are so complicated that 
the best brainpower available should 
be encouraged to tackle them. In our 
engineering schools, courses should be 
developed that utilize to the fullest 
possible extent the physics, mathe- 
matics, mechanics and metallurgical 
backgrounds of the student engineer. 
Courses that only teach the student 
how to run a machine or grind a tool 
bit are of marginal value to the pro- 
duction engineer of the future. He 
must be an accomplished statistician 
because his problems contain many 
interacting variables. He must have a 
fundamental understanding of psychol- 
ogy and biology as well, since he must 
design systems containing human be- 
ings as well as machines. This job can 
only be filled by highly analytical and 
creative people with engineering edu- 
cation of a high order. 


From paper 56-SA-49 given at the ASME 
Semi-Annual Meeting, June 1956, The Ameri- 
can Society of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y 
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Progress Report on Large 
Forging Production 


By J. R. Douslin 


Plant Superintendent 
Wyman-Gordon Co. 
Worcester, Mass. 


As a result of wartime development, 
the conclusion was reached that mag- 
nesium, particularly when alloyed for 
maximum strength, could be success- 
fully forged only on presses. This con- 
clusion on the forgability of magnesium 
may have been the spark to initiate 
the heavy press program, Fig. 1. 

Development of light alloy forgings 
has been intertwined with this heavy 
press program. In fact, the first forg- 
ing to come off the first heavy press 
was a large chemical mortar base of 
magnesium produced in the thousands. 

During early years, efforts to utilize 
large magnesium forgings in highly 
stressed aircraft applications were dis- 
appointing. The scatter band of physi- 
cal properties in large magnesium forg- 
ings was undesirably broad and the 
lower limit was undesirably low. This, 
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Automatic Gaging 
.++.++ Why, How, When 


By W. C. Mullin 


Gage Sales Engineer 
Pratt and Whitney Co., Inc. 
West Hartford, Conn. 


Fig. 3. Wing rib forgings of close 
tolerance, draft l-deg and 3-deg. 
Automatic gaging can _ contribute 
The heavy presses also are producing definite benefits such as lower costs, 
aluminum, titanium, steel and high higher production rates, or greater ef- 
density alloy parts so that magnesium ficiency to industry. Two types of 
forgings are only a small part of cur- automatic gaging are available: “in- 
rent production. The future of light process” gaging, in which piece parts 
alloy forgings rests in part on their or processes are gaged as machining 
competitive position with other metals. operations are being performed, and 
a “nost-process” gaging, which is done 


From a paper presented at the Nov. i955 an hse . achining 
nual convention of the Magnesium Association subsequent to machining. 





Fig. 1. New 50,000 ton press for pro- 
duction of large forgings. 


coupled with inherent caution on the 
part of designers using a new material, 


caused large magnesium forgings to 


fall into some disrepute, particularly 
in highly stressed applications. — - use 


As more forgeable, more ductile al- 


loys become available, applications Combination Center Drills 


have begun to increase. Considerable 


interest is being shown.in a forged air- and Center Reamers 


craft landing wheel. Another outstand- Y 
ing application is in the helicopter for Your automatic system may be superbly 
rotor hubs. They are used under con- designed, but its performance is gov- 
ditions of dynamic loading in an area erned by the cutting tools that do the 
where weight has an important bearing actual production job. Circle R tools en- 
on balance and stability. sure longer runs, less down time, consist- 
ent precision—though they cost no more. 
: Specify Circle R center reamers and com- 
ing alloys and parts such as shown, binati ills £ liam | 
— - . ination center drills from a choice in- 
Figs. 2 and 3, can be produced in 3 

Bi bs cluding regular and arbor or bell type, 
old standard letter drills, new standard 
number drills and spiral flute drills. 


Considerable strides have been made 
in improving quality of existing forg- 


We advise on special 
requirements for automation 


Consult CIRCLE R Speciolists in — 


Burbank Hackensack New York City Pittsburgh 
Chicago Indianapolis Philadelphia Providence 

Cleveland Kansas City M | Roch 
Dayton Milwaukee Phoenix St. Louis 
Detroit Westbury, t. I. 








an 


Ob) age ote 
PT i RS «i ‘ slag 
Fig. 2. Aluminum alloy rib cord of mn miki ij a Sel 
O-deg draft, weight 86 lbs. seer e > ius 
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THE END OF EACH ABSTRACT. 
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In-Process Gaging 


In-process gaging units are generally 
mounted directly on machines and con- 
tact piece parts as they are being made. 
\ simplified application of automatic 
in-process gaging to a lathe, grinde 
or similar machine is shown in Fig. 1. 
in this operation, part size information 
picked up by the gage head is used to 
control the machine slide. If a work- 
piece is oversize, an amplified current 
from the gage head causes the feed 
screw to turn until the amplified cur- 
rent reaches a zero value, indicating 
that the required workpiece size has 
been reached. 


FEED SCREW 


Fig. 1. Schematic diagram of automatic 
in-process gaging system for applica- 
tions such as a boring machine or 
lathe. 


An ideal arrangement would be to 
have a series of machines in an inte- 
grated line, with each machine per- 
forming a specific operation. A gage 
at each machine could be used to 
monitor that particular operation, pre- 
venting the machine from making bad 





Ses 


AMAZING 
ACCURACY 


INCREASES 
PRODUCTION 


PINCH GRIPPING 
ASSURES 
SCUFF-FREE 
FEEDING 


Punch Press 
Gripper Feed 


May be attached to your new or present 


equipment without alteration or re-work of 
your punch presses. The unit is adaptable to 
feed from the left, right, front or back. All 


For Complete 
Pressroom 
Automation 


Write for 
Catalog 


of the feeding takes place on the upstroke of 
the press. Models are available to 

handle stock up to 48” in width and 36” 

in stroke. This Unit is positive, accurate 

and reliable. 


coh 8881 Central 
INC. Detroit 4, Mich. 


engudeend ¢, Mamuhacturers 
ob mMarline tools and 
prend Loom equipmenL, 
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parts. This would insure that the ef- 
ficiency of the line would remain high 
and that only good parts would be 
transferred from one operation to the 
next. The major problem here, how- 
ever, is that in-process gaging is not 
applicable to all types of machining 
operations. It is most suitable for ID 
and OD grinding and turning and for 
various types of surface or flat grind- 
ing. 


Post-Process Gaging 


Two methods of post-process gaging 
are used. The first is termed a contin- 
uous feedback control system, and is 
used for proportional control of grind- 
ers when it is not practical to measure 
a workpiece as it is being ground. In 
this system, Fig. 2, each completed 
workpiece is used to reset the, machine 
for the following workpiece. The gage 
measures the workpiece by position of 


Fig. 2. Schematic diagram, post-process 
gaging, as applied to a grinder. 


the switch which stopped the grinder 
cycle. If the size is correct, no error 
voltage will be applied to the motor to 
reposition the switch. When the size 
is incorrect, the motor shaft will turn 
in the appropriate direction to either 
find a new position on the slide wire 
to reduce the error signal to zero, or 
reposition the switch which controls 
the feed stop on the machine. 

In the second method of post-process 
gaging, dimensional control zones are 
set up as illustrated in Fig. 3. Parts 
are fed into a gage as they emerge 
from the machine, and the dimensions 
in question are measured. If they fall 
within pre-control tolerance limits, no 
correction is necessary and the machine 
receives a signal to produce a second 
part. This sequence continues as long 
as all of the parts fall within the pre- 
control zones. If dimensions of two 
successive parts fall outside of these 
zones, an impulse transmitted from the 
gage to the machine produces an ap- 
propriate machine correction to bring 
parts back within tolerances. When 
two successive parts fall outside of the 
extreme tolerance limits, the machine 
shuts down and signals that operator 
attention is needed. 
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Control Gaging 
Versus Inspection 


Both in-process and post-process gag- 
ing systems perform very well on 
machine tools that are capable of op- 
eration with automatic controls. At 
present nearly all machine tool builders 
are producing machines that are or can 
be equipped with automatic gaging. 


Fig. 3. Zone control for post-process 
gaging, based on probability curve. 


However, if circumstances make it 
necessary to utilize older machines 
which are not capable of the very small 
increments of adjustment that are 
sometimes required, it is foolish to 
spend money in the expectation that 
these machines can give high per- 
formance. 

In such cases, it is generally more 
desirable to locate fixture-type gages 
in the machine area so that the opera- 
tor can periodically check the parts 
being made and make machine adjust- 
ments manually. If desired. automatic 
inspection machines can be used to 
sort good and bad parts. 

From a paper given at the 20th Annual Ma 
chine Tool Electrification Forum, April 1956 


Westinghouse Electric Corp., 401 Liberty Ave 
Box 2278, Pittsburgh 30, Pa 
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New Plastic Tooling 
Material 


By James Ross 


General Mills, Ine. 
Research Laboratories 
Minneapolis, Minn. 


Plastic as a tool and die material is 
still an infant in early stages of what 
can be a tremendous growth. Spurring 
this growth is development of many 
new and useful materials. One of these 
is Versamid, a polyamide resin. In 
laboratory test, these resins, when used 
with epoxy resins, have shown many 
desirable properties of interest for plas- 
tic tooling. 

This new combination has several 
properties that make it look promising 
as a tooling material. For example, it 





Which BUSHING 


SHOULD YOU USE. 


Your choice is getting broader every day. Each of the guide pin 
bushings above is good—in the right application. But, some of 
them cost more than others. Which should you use for best 
results consistent with cost? 


That’s where Detroit Die Set can help you. In our 25 years 
of exclusively building die sets, we've tested a good many types 
of bushings. Based upon these tests and performance in our 
customers’ plants, we stock and recommend a number of types 
of bushings for use in our die sets. 


To aid you in bushing selection, we've prepared a bulletin on 
the subject. Just ask for Bulletin 56, and we'll send your personal 
copy without delay. Detroit Die Set representatives also will 
be glad to personally aid yau in selecting the right bushings 
and die sets. They’re as near as your ‘phone. 


ae 
Offices 


in Principal 
Industrial Centers 


DIE SET 
CORPORATION 


2895 WEST GRAND BOULEVARD e« DETROIT 2, MICHIGAN 








MARKING 


TOOLING 


Parker marking specialists will 
suggest, develop, deliver the 
tooling and fixtures your job and 
equipment demands to keep 
production up, costs down. 











WHEN THE 
QUESTION IS 


MACHINERY 


Production efficiency and 
economy is assured with 
Parker recommended, Parker 
built marking machines— 
standard or custom. 








MARKING 


METHODS 


The Parker design and 
engineering staff stands ready 
to make your “impossible” 
marking applications routine, 
routine applications far more 
efficient. 








When marking speed . . . adaptability 


... legibility .. 


. +. precision 


.or economy is a problem, 


Parker has the answer. Let Parker put a marking 
expert in your plant, let 85 years of marking 
experience help YOU. Send information on your 
marking equipment needs for prompt advice— 
ask for the helpful Parker catalog, too. 


LHI 


PARKER 


STAMP WORKS, INC, 
M4ARAING Dili 


FRANKEIN AVENUE e@ 


4c Ttini Ry mu 


HARTFORD, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-196 
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tech digests 


1. Soft jaws for lathe chuck are pro- 
duced by pouring of plastic in a 
divisible mold. 


shrinks little in casting, possesses great 
strength and impact resistance, is not 
porous and has a high degree of ad- 
hesion. 

Another advantage is that Versamid 
has shown no evidence of toxicity. By 
comparison, workmen using some other 
epoxies are required to use protective 
devices such as face masks, skin oint- 
ments and special clothing and gloves 

In reaction heat, the new combina- 
tions also show advantages. They can 
be used for large castings since rela- 
tively little heat is given off when 
epoxy is mixed with the polyamide 
resin. 50-lb. compacts have been made 
without ill effects. In contrast, reaction 
heat within such castings often gives rise 
to bubbles, such as form in boiling 
water. These remain incorporated in 
the casting so it is no longer useful as 
a solid, but is a weakened block full of 


holes. 


Metal insert in plastic die makes 
economic production of aircraft 
part at left in combination forming 
—blanking die. 


Some laboratory tests have shown 
that in certain proportions, the result- 
a valuable 
property for such uses as facings on 


ing resin is highly resilient 


drop hammer dies. 

Although more costly than some other 
plastics and less heat resistant than 
phenolics and polyester, the new mate- 
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rials show promise of being top caliber 
tooling materials. They are used with 
glass cloth or fiberglass of any kind 
as reinforcement when extreme rug- 
gedness is necessary as in forming dies, 
or when extreme dimensional stability 
and lack of shrinkage is needed as in 
checking fixtures on master models. 
These plastics are now in the factory 
testing stage. There they have been 
used for vise jaws, soft jaws for boring 
lathes and also in short run aircraft 
tooling. 
From a report in “Progress Through Research,” 


volume 10, number 1, 1956, General Mills Re- 
search Laboratory, Minneapolis, Minn 
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Progress Report on 
Magnesium Plaster 
Castings 


By E. J. Willis 


Development Div. 
Aluminum Co. of America 
Cleveland, Ohio 


Use of plaster molds, while relative- 
ly new, is finding applications where 
normal sand castings never quite hope 
to compete. 


duced by 


Plaster molds are pro- 
a water mixture of gypsum 
strengtheners and setting agents. The 
molten metal is poured into this plas- 
Better 
physical 


ter cavity. tolerances and 
conditions 


are secured, as well as reduced cost of 


smother surface 
the final part through elimination of 
machining. Usefulness of this process 
needs to be understood both by found- 


rymen and designers so that castings 


Medium size plaster mold casting of 
magnesium with thin sections. 
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made by the process will provide nec- 
essary surface and critical dimensions 
without penalizing the cost. 

Size of castings which can be made 
in magnesium range from less than 
an ounce to over 100 lbs at the present 
time. Surface finish obtained on mag- 
nesium sand castings varies consider- 
ably, but in general, the surface will 
be between 400 and 1000 microinches. 
When plaster is used as the mold ma- 
terial, surface finishes in the neigh- 
borhood of 100 microinches are com- 
mon. Finishes as low as 50 to 60 
microinches can be 


found in some 


areas on the casting. Depending on 
conditions, special care can be exer- 
cised to obtain exceptionally smooth 
surfaces in specific and limited areas. 

Production of magnesium castings 
by plaster process indicates that all 
normal magnesium alloys which may 


be sand cast may be cast as well in 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


plaster molds. The usefulness of the 
process may also extend to magnesium 
rare-earth zirconium and magnesium 
thorium zirconium alloys. 
many 


There are 
jet engine and guided missile 
applications which may soon require 
these alloys for proper functioning. 
Tolerances on the order of 0.010 
inch for the first inch and an addi- 
tional 0.001 inch for each additional 
inch of length are typical. At many 
points in castings using plaster cores 
and plaster molds, zero draft is per- 


missible. However, as a general rule, 








There’s a Morris Mor-Speed 
Radial Drill to satisfy your 
most exacting specifications. 
Write for complete detailed 
information and prices! 


THE MORRIS MACHINE TOOL CO. 
980 Harriet St., Cincinnati 3, Ohio 


MOR-SPEED 


RUGGED 9°-11" 
Wh centralized controls 


Every control in sight, within reach, easy to 
operate, fumble-free. Rugged construction, 
massive rigidity. Exceptional balance, plus 
eccurate spindle speed and feed, assures 
maximum operating precision, 


NEW 13°-15" 


with preselective settings 


The ultimate in drilling speed and opera- 
tional ease. Hydraulically powered, push 
button operated feotures include: head 
traverse; gear shifting; arm raising, low- 
ering, clamping, unclamping; column and 
head clamping. Preselection of spindle 
feeds ond speeds while drill is in action. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-197 
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6 minutes... 45 seconds 
and this ten hole 


WALES 


PUNCH SET-UP 


WAS READY TO ROLL 
with standard “CJ” tooling 


HERE’S THE 
RESULT 
EVERY 

12 SECONDS 


Send for Bulletin No. 12G 
Ilustrated with actual job 
work and full of interesting 
data and suggestions that 
you can adopt for your shop. 


. and any good mechanic can make 
a similiar set-up in a matter of 
minutes. WALES standardized punch- 
ing units are completely self-contained 
... punches and dies are permanently 
aligned .. . nothing attached to press 
ram. They will always save hours . 
and often DAYS in set-up time. 


Rugged type CJ units will punch 
holes up to 144" diameter in material 
up to 4%” thick ... unlimited straight 
line, scattered and staggered, round 
or. shaped hole punching patterns. 
Die retention design features rapid 
die change WITHOUT REMOVING 
DIE from set-up . . . provides con- 
trolled slug ejection. 


No “dead storage” the 
WALES WAY! The same 
group of units can be used 
over and over again in other 
patterns. 


Get this time-saving, money- 
saving story. Write for fully 
illustrated, fact filled catalog 
NOW ! 


Waes7ij/i/CCORPORATION 


"...the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-198 





Typical small mechanical parts pro- 
duced from plaster mold castings. 


2 deg is desirable. 


Sections as thin 
as 1/16 inch have been produced un- 
der circumstances, but the minimum 
thickness should more typically be 
considered as about 4g inch, over any 
6-inch linear dimension. Examples 
of what can be produced are shown in 
the accompanying illustrations. 

As use of plaster castings for mag- 
nesium becomes better known, it is 
believed that plaster will be used in 
conjunction with sand cast processes, 
as well as with permanent mold cast- 
ings. From an economical standpoint, 
plaster castings will be considerably 
more expensive than green sand and 
should be used only where specific 
reasons tequire them. 

Results indicate that the same yield- 
strength can be produced in castings 
with thin sections as sand-cast mag- 
nesium, while tensile strength and 
elongation are slightly less in plaster. 
In thicker sections, it is expected that 
there will be few cases where both 
sides of the section would be produced 
in plaster. 

It is felt that many uses for mag- 
nesium plaster castings only await prop- 
er publicity before industry demands 
them for apparent savings. A gradual 
increase in size of castings may be 
secured. As foundries become more 
familiar with the plaster process, bet- 
ter tolerances and better surface finish 
control may be expected. 

From a paper given at the Magnesium Assn 


Annual Convention, 122 E. 42nd St., New York 
17, N.Y., Nov. 1955 
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FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS : 
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Production increased 66%, unit costs reduced 25% 
with Sciaky Resistance Welding 


Aluminum window frame production jumped 66% with two Sciaky 
200 KVA Flash Butt Welders at the Reynolds Metal fabricating division 
in Louisville, Kentucky. 


The most significant 
development 
in the history of 


resistance welding— 


The new Sciaky Predeter- 
mined Electronic Counter 
Weld Control is described in 
Bulletins 338 and 339. Write 
for your copies, today! 


Three arc welder set-ups and five expensive jigs were eliminated. 
Labor demand for the welding operation was reduced 43‘%, releasing 
skilled men for other important work. 

The Sciaky resistance welders now provide a completely water tight 
frame. Rejects are virtually eliminated. Maintenance has been reduced to 
minimum routine service. With all these advantages, it’s easy to under- 
stand the 25% lower unit production cost. 

“Resistance Welding at Work,” Vol. 4 No. 7, details the Reynolds story. 
Write today for your free copy of this dramatic proof of Sciaky basic 
design thinking—welders to do more useful work at lowest operating cost 
with maximum reliabilit 


Largest Manufacturers 


of Resistance Welding Machines in the World 


Sciaky Bros., Inc., 4914 West 67th Street, Chicago 38, IIl., Portsmouth 7-5600 





Wheilover. your source of heat... 


LINDBERG HEAT TREATING FURNACES 
OFFER THESE EXCLUSIVE ADVANTAGES 


... IN THE GAS-FIRED FURNACE 


NEW LINDBERG VERTICAL RADIANT TUBE 


Because of its revolutionary design, this tube provides a 
new level of gas-fired furnace performance. The secret 
lies in the new Lindberg tube’s “dimples.” The tube 
carries a central stream of mixed air-and-gas surrounded 
by a cylindrical stream of air alone. Combustion occurs 
in the area between these two streams. The “‘dimples”’ 
create eddies accelerating combustion and maintaining 
even temperatures along the entire tube. 

This Lindberg tube will operate at maximum efficiency 
for a longer period of time. The special protective coat- 
ing gives greatest possible resistance to carbon penetra- 
tion. Vertical position eliminates soot deposit and result- 
ant temperature increases at points of sooting. 

Tubes are 59 inches long, weigh only 29 pounds, 
changeable in a few minutes. No costly furnace shut- 
downs nor high labor and material cost for tube changes. 

















... IN THE ELECTRIC FURNACE 


NEW LINDBERG CORRTHERM ELEMENT 


CORRTHERM, Lindberg’s radically advanced new electric 
heating element offers advantages never before available 
for heat treating furnaces. With this new element car- 
burizing and carbonitriding with electricity becomes 
practical, efficient and economical. Ideal, too, in other 
types of Lindberg electric furnaces. 

The outstanding feature of the CORRTHERM element is the 
extremely low voltage at which it operates. Consequently, 
leakage through carbon saturation and shock or short 
hazards are eliminated. Elements also act as baffles to 
direct circulation of convection streams. 


CORRTHERM elements are practically indestructible. 
Work load or operator’s charging tool can’t hurt them. 
Watts density is at all time low. Easily installed or replac- 
ed, too, as element merely hangs in furnace and no com- 
plicated mountings are required. 


Lindberg Field representatives in 21 cities are ready to show you how Lindberg furnaces with 
these revolutionary new elements can improve your heat treating process. You'll find your 
Lindberg representative's name in the classified section of the phone book or write us direct 


LINDBERG "@ FURNACES 


LINDBERG ENGINEERING COMPANY 
2447 W. Hubbard Street ¢ Chicago 12, Illinois 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-8-200 The Tool Engineer 





Every day... Averywhere... Your Competitors are using 


DEVLIEG 
Spiramatie 











. ULTRA-PRECISION 
ne BORING and MILLING 





























> JIGMILS: (2h 


THE ACCEPTED MACHINE FOR JIGLESS PRODUCTION OR ONE-PIECE JOBS 


The DeVlieg System of “JIGLESS BORING''— * Elimi- 
nates expensive jigs * Permits complete flexibility of 
product design * Insures interchangeable assembly of 
parts without hand fitting. 


DeVlieg JIGMILS are widely used in toolrooms and 
experimental shops for machining all types of jigs, 
fixtures and experimental parts to precise limits of 
accuracy with a minimum of operator skill. 


DEVLIEG MACHINE COMPANY 


Come lo Detroit 
SE A PGAECTVE At 
DEMONSTRATION OF THE 
JIGMIL TECHNIQUE 


\450 Fair Avenue « Ferndale 





Write for Illustrated Catalog 
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DETROIT 20, MICHIGAN 
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PRECISION 
PERFORMANCE... 


To the aerial artist, precision performance 

is a matter of life or death. 

To tap users, precision performance means 
production-line continuity, better threaded parts, 


increased tap life . 


. and BAY STATE! 


Bay State Tap & Die Company 
Mansfield, Massachusetts 


On the shelves of your local Industrial Supply Distributor =< 


USE READER SERVICE CARD; INDICATE A-8-202-1 








MAY -0- MATIC 
A New Table 


By Mayline 


— ee 


Now, a table featuring instant height and top tilt ad- 
justments, plus space saving accessory units. Base is 


heavy gauge steel. Solid Basswood metal-edge top. 


Table is produced in popular top sizes and in two base 


sizes. Write factory for complete information 


Symbol of Superiority 


MAYLINE COMPANY 


611 No. Commerce Street 
Sheboygan, Wisconsin 


METAL PLAN FILE 





USE READER SERVICE CARD; INDICATE A-8-202-2 








“Em-re"’ Dial- Indicator, 
fully-jeweled, 2/4 di- 
ameter, 24 models, 6 
ranges — .025 to .250 
— with graduations in 
00005", 0001", 
Ff .00025 , .0005 and 
er) 


= es 4) 


Gm- Wk 
PRECISION 
DIAL INDICATORS 


THE ONLY 100% SHOCKPROOF DESIGN 
P a 
leas i Not only is this remarkable new indica- 
tor the most accurate on the market... 
but also it is the only one that is completely shockproof. 


The cutaway shows the exclusive “Em-re” safety device 
that makes the precise, accurate measuring system 100% 
shockproof. It is fully protected — at the beginning of 
the range, throughout the range, at the top end of the 
range, and on the return stroke. The fully-jeweled and 
completely shockproof movements of “Em-re’’ dial indi- 
cators give accurate, repeated readings on any applica- 
tion from severe production inspection to careful labora- 
tory measurements. 


For complete details send for Bulletin 455-D 
a a 4 ee oe 2 Ome 
PLEASANT VALLEY, NEW YORK 
USE READER SERVICE CARD; INDICATE A-8-202-3 
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125 
depth of cut --005. 


“pimachinable” 


2000 
é “250 sfpm 
b5 
pieces per hr-20- N75 
SAE 10357250_sfpm 


4 


min. per cut-40. 


505 
HS-Steel-90 sfpm 


you can scrap your ideas of cutting-tool performance . . . 


introduces a NEW ERAI! 


The figures above show the amazing improvements in 
production obtained through the use of STUPALOX 
sintered oxide cutting tools in place of tools previously 
used. Actually the figures are conservative, because tool 
performance in many cases was limited by inadequate 
power and rigidity of the machine tool. 

Stupalox Tools are available now in commercial quanti- 


ties, and a variety of styles and sizes of inserts. Write 
for complete data. 


This compact plastic box provides a 
practical container for ten Stupalox 
sintered oxide inserts. 


' 2g : Write Dept. TE 
Stupakcott | crc 


= PENNSYLVANIA 
DIVISION OF : 


The CARBORUNDUM Company 
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precision reaming CUTS HOLE FINISHING COSTS 


Close control of size and finish 
BARBER- Consistent duplication of accuracy 


COLMAN Minimum finishing stock 


otfers ae ; 
Fewer finishing operations 


Important job economies are being obtained in hole 
finishing operations with Barber-Colman standard “oil 
feed” reamers. Close control of size and finish reduces 
the number of finishing operations required and results 
in shorter finishing time. Because reamer diameters are 
held to a tolerance of -+-.0002”, —.0000”, reamers can 
be drawn from stock and put to work immediately on 
the machines, with assurance of consistent hole accuracy. 
This eliminates the usual machine downtime for hand 
working the reamers and size checking. 


Through careful tool design and accurate sharpening, 
reamers are made to suit the specific job characteristics, 
so that better cutting action produces fewer stresses, and 


Barber-Colman Oil Feed Reamer 
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wonsequently less distortion in heat treating. As a result, 
less finishing stock is required for honing after hardening. 


Cost savings benefits such as these are evidenced in the 
Barber-Colman “oil feed’’ reamers used to size bores in 
planetary gear blanks. Blank bores are finished within 
-7536” /.7543” 1.D. to 15-60 rms. Since reaming produces 
blanks within the close tolerances required for accurately 
cutting the gear teeth, a series of successive finishing 
operations formerly required have been eliminated, 
greatly reducing cost per finished hole. Minimum stresses 
produced as a result of reaming confine heat treating 
distortion to normal shrinkage of the hole. Consequently, 
in this case, the hole is reamed to final size, and it is only 
necessary for honing to remove the amount of shrinkage. 
The job facts as shown illustrate the production accuracy 
and finish obtained: 


Barber-Colman reamer design produces sharp cutting 
edges with positive primary clearance on the land, rather 
than a cylindrical land, to provide a shearing action cut. 
These sharp edges with irregular flute spacing produce 
smooth cutting with uniform finish and accuracy which 
cannot be obtained with conventional reamers. These 
reamers also have a slight right hand helical flute with 


ws, 


an oil hole drilled through the center of the reamer so 
that the cutting oil will force the chips back between the 
flutes, contributing to fine finish. 


Semi-Finished 


Bore Diameter .7536" /.7543” 





Maximum Taper Allowable 0001” 





Bore Square and Parallel 


with Face of Blank .0003” .0005” 





Concentricity with O.D. .002” 





Production 200 Blanks per Hour 





Cutting Time 17 Seconds 





Cutting Speed 302 rpm. 





Stock Reamed .008” to .009” 





Finish 15-60 rms. 





Bore Depth .820” 





Feed mB .025” 


When you have hole finishing problems involving close limits of 
accuracy and a series of operations, call a Barber-Colman reaming 
expert and talk over with him the most economical way to get the 
finish and accuracy you want. You will find substantial production 


savings possible, both in cost and time. 


BARBER-COLMAN COMPANY 


938 


ROCK STREET* ROCKFORD, ILLINOIS 


Hobs + Cutters « Reamers +» Hobbing Machines « Hob Sharpening Machines 
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ACCURACY 
.0002 T.LR. 


0002 T.I.R. OR LESS AT SPINDLE NOSE, .0005 1.1.8. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


SPEEDS MODEL B943 
one (el MOTOR DRIVEN 
Other Spind| tome . 
Speed Pulleys — WORK HEAD 
Available 
No. 11 B & S Tapered 
Spindle Standard 
Equipment. No. 12 
B & S$ or No. 5 Morse 


Available at 
Slight Extra Cost. 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permitting 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 

The No. 11 B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 
is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 








BY CHANGING 
Trott TOOL HOLDERS | 


On tapping and reaming jobs it will be to 
your advantage to change over to Ziegler 
Floating Tool Holders for making set-ups 
because of the time and labor that the 
Ziegler Holder saves. 


This advantage becomes obvious when you 
consider that with a Ziegler Holder the 
work need not be perfectly aligned with the 
spindle—but only within 1/32” on the 
radius or 1/16” on the diameter. The Ziegler 
Holder automatically compensates for the 
difference 

Simplify your set-up jobs by using Ziegler 
Floating Tool Holders. They're time-savers 
and money-savers 


PROMPT DELIVERY 


W. M. ZIEGLER TCOL COMPANY 
13574 AUBURN DETROIT 23, MICH 


WRITE FOR| . 
CATALOO | 


‘oeve FLOATING HOLDER 


Taps 4«d Reamers... 
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inves 


WORLD'S 
HARDEST METAL 


@ New. improved TALIDE METAL 
is uniform in quality—gives top 
performance on ALL cutting, draw- 
ing and wear-resistant applica- 
tions. Write for Catalog 56-G. 
METAL CARBIDES CORP., Youngs- 
town 12, Ohio. 


a i 
(TALIDE’) 


SOUNG ston 12, 08.8 








HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS” 
HEAVY METAL + CERMETS + HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


USE READER SERVICE CARD; INDICATE A-8-206-3 
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Enlargement showing the contact springs at tl 


switches are 


used in industrial and commercial lighting, in heavy-duty industrial sockets. in appliances, fixtures, ete 


ie “heart” of one model of the Levolier® switch mechanism. Levolier 


The Anaconda alloy tailored for this 
punishing service actually costs less 


. 


wv 
~ 
~ 
~» 


Cutaway of Levolier Switch No. 41 shown 
approximately actual size. 


THE PROBLEM: The McGill Manufac- 
turing Company, Inc., Valparaiso, In- 
diana, was interested in a desirable sub 
stitute for a premium copper alloy used 
in contact springs for their widely known 
Levolier switch mechanisms. Unexcelled 
quality had to be maintained with a new 
alloy that would help hold prices against 
rising costs. As these switches are de- 
signed for long service and heavy-duty 


August 1956 FOR FURTHER 


industrial service, the spring material has 
to be tough and durable 


THE SOLUTION: In 1952, McGill dis- 
cussed the problem of an alternate spring 
material with 
The 
After an analysis of the requirements, a 
special Anaconda alloy was offered 

Ambronze-422, rolled to spring temper. 


a metallurgical engineer 


from American Brass Company 


Samples were prepared and tested by 
McGill and Underwriters’ Laboratories. 
The material performed satisfactorily in 
standard tests—current carrying capac- 
readily ex- 
ceeded the requirements of 75,000 
cycles, or 150,000 individual operations 


ity, 6 amps at 125 volts d.c 


In production, the new Anaconda alloy 
also performed satisfactorily. It was 
necessary to make only one minor die 


INFORMATION, USE READER SERVICE CARD 


INDICATE A-8-207 


forming change. McGill received a desir- 
able saving in material costs — product 
quality remained high—and the material 
was available as needed to maintain pro- 


duction. 


FREE TECHNICAL SERVICE: This is 
another example of the Anaconda techni- 
cal service available to metal users. 
Sometimes a new alloy is required—other 
times a variation of a standard alloy will 
do the job. The Technical Department of 
The American Brass Company, through 
its day-to-day work with a wide variety 
of metal problems, offers a tremendous 
breadth of experience, which is at your 
disposal. See your American Brass Com- 
pany representative or write The Ameri- 
can Brass Company, Waterbury 20 
Anaconda American 


od 


Conn. In Canada: 
Brass Ltd., New Toronto, Ontario. 


COPPER 
AND 
COPPER ALLOYS 
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New Pangborn Hydro-Finish 


solves such cleaning problems as: 

* deburring ¥* surface finishing 

* finishing threaded sections 

* improving cutting tool life 

* maintaining dies and molds 

* removing grinding lines 
* removing heat treat scale 
* preparing surfaces 





Pangborn has redesigned the Hydro-Finish for added 
efficiency and easier handling. Originating the use of air 
jet sluriators to eliminate pumps, the new Hydro-Finish 
represents a lower investment as well as a lower mainte- 
nance cost. Optional equipment simplifies overall opera- 
tion. Investigate Pangborn Hydro-Finish now! 

For full details, send for Bulletin 1403, now! Write to: 
PANGBORN CORPORATION, 4700 Pangborn Boulevard, 
Hagerstown, Maryland. Manufacturers of Blast Cleaning 
and Dust Control Equipment. 


BLAST CLEANS CHEAPER 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-208-1 





INSPECTION — 
PROBLEMS? ‘Y .¢ 


This booklet is for you! 





=e) 7468) y This comprehen- 

sive, elaborately 

illustrated booklet 

provides practical infor- 

mation on the use of the 

famous A.C. M.I. Bore- 

scope in various industries, 

for the inspection of inte- 

rior areas or surfaces not 

otherwise visible—together 

with full data on the types 

pat” “Me of Borescope available, 

hones Vf Fill in and and on their care and 

request mail today maintenance. Have you 
received your copy? 


to American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes. 


oy eae 


Name 





EEE 


ee | 
Address___ : | S P. AX a TO » 
cin tie of LS ROROn STN 
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* 
—o long wearing, or counter boring through bronze surface. OK aluminum 
. bronze plates are applicable wherever a die has a sliding 
economical 


or cam action. A large selection of sizes of OK aluminum 
OK aluminum bronze wear lates bronze plates is carried in stock . . . finished ground, flat 
p and parallel .. . ready to ship. Simply send your draw- 
Practically every important automobile ings or sketches to our engineering department. 
manufacturer now uses OK aluminum 
bronze wear plates on body dies. Manufacturers for the metalworking industry of: SLITTER KNIVES 
@ SHEAR BLADES © BRONZE WAYS ® WORK-REST BLADES @ 
CUT-OFF BLADES © SCRAP CHOPPERS @ HARDENED SPACERS 
By a unique cladding process, long-wearing alu- @ BALL RACES © HARDENED WAYS ® WEAR STRIPS © GiBS 
: : : For free bulletin ““SLITTING—A Basic Guide 
minum bronze is bonded to a machinable steel base. io ds tad Gamer, acts Gann, 190 
Cost is drastically lower when compared to solid cast 


bronze plates. A finer quality bearing surface is 
obtained, resulting in longer life. When fitting is THE @uio ER NIFE co. 
required to suit die, steel backing of plate is easily 

machinable, and no difficulty is encountered drilling CINCINNATI 23 
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Have you given 








achance to Quote? 


_ STANDARD and 


| 





SPECIAL BALL BEARINGS 
Since 1902 











WRITE FOR 
CATALOG NO. 150 


s,. 

23> 
SO- 

. > 


> NICE BALL BEARING COMPANY 


NICETOWN -PHILADELPHIA:- PENNSYLVANIA 




















Why Sterling adds a sixth element 
to your grinding wheel formula 


OUR GRINDING WHEEL’s performance is 

determined by the five elements that 
make up its specification: abrasive grain, size, 
grade, structure, and bond. But in determin- 
ing the precise formulation of these five 
elements, Sterling always considers a sixth 
element. 


The sixth element is the human element: the 
operator himself, his work habits, personal 
preferences, and all the other little things 
that make your job unique. Considering the 
vital sixth element may mean the difference 
between success and failure on any grinding 
operation. 


Sterling grinding wheels—formulated with 
the sixth element in mind—can cut your 
grinding costs, reduce grinding time, and get 
maximum production from your machines. 
That’s why it’s sound practice to call in a 
Sterling Abrasive Engineer, or your nearest 
Sterling Distributor, for a complete study 
of your grinding operation. Do it soon. 


Sharpening tools and cutters like this mill- 
ing cutter is cooler, easier with Sterling 
vitrified cup wheels. 





"Wheels of Industry’’—Vitrified and Resinoid 
—to meet the exact requirements of industry. 


LING 


GRINDING Bema WHEELS 


STERLING GRINDING WHEEL COMPANY, TIFFIN, OHIO—SUBSIDIARY OF ABRASIVE AND METAL PRODUCTS COMPANY 
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ape the future 


MULTI-MILLION DOLLAR PLANT...OR SMALL SHOP —There’s a complete line of Pratt & Whitney 
KELLER Machines with models to handle every work size profitably. 

TYPE BG-22 —A big ma- ’ TYPE BG-21—Two standard TYPE BL-Smallest KELLER 

chine with capacities to 20’ x | sizes: 5’ x 214’ and 6’ x 4’. with capacity of 36” x 20”. 

7’. Single and 3-spindle models. Single and 2-spindle models. Single and 3-spindle models. 








The use of two and three-spindle KELLERS provides 
rapid output geared to tight schedules. One noted 
manufacturer is counting heavily on KELLERS to help 
produce 150-foot airliner wings on a five-a-month 
basis and fill $90 million worth of orders. 








ee 


built into all KELLER Machines, Tool Engineers have 
developed ingenious trunnion fixtures (like those shown in 
the adjacent picture) that make it possible to re-position 
the components quickly for several successive machining 
operations . . . without production stops to remove the 


Augmenting the already great versatility and productivity 


work and change fixturing. 


KELLERS 


Oo f 


jet age 


These on-the-job scenes taken in the plant of a 
leading aircraft manufacturer typify the swing to 
KELLER throughout the Aviation Industry. To pro- 
vide the maximum strength-with-lightness neces- 
sary to withstand the terrific stresses of jet age 
flight, increasing numbers of large, complicated 
components are being forged as single units and 


GET THE FACTS. 


production 


then machined over their entire surface. And mak- 
ing it possible to mill accurately all the complex, 
3-dimensional shapes involved — on an efficient, 
production basis—are these rows of Pratt & Whitney 
BG-22 KELLER Tracer-Controlled Milling Ma- 
chines . . . powerful, versatile giants that handle a 
wide variety of large workpieces. 


. See how PRODUCTION MILLING with a Pratt & Whitney KELLER 


Machine can help improve your product performance and cost picture.Write for fully illustrated circulars, 


stating your work size ranges... 


or phone the Pratt & Whitney Machine Tool Specialist in your area. 


PRATT & WHITNEY COMPANY 


16 Charter Oak Boulevard, West Hartford 1, Connecticut 
Direct Factory Representatives in Principal Cities 


;A GE ; . < 
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4-WAY VALVES 
for Air and Cost-Minded 


TOOLING and PRODUCTION MEN 


Important 
Savings 


Low initial cost. 
Need no oilers and 
filters (time and 
materials savings). 





195° 


List Price* 





*$18.50 is the list price 
for the 14” port size and 
$19.50 for the 34” less 
usual quantity discounts. 


All components are 
corrosion resistant. 





Low 
Maintenance 


Sealing qualities do 
not diminish with 
long, continued use. 


Wear compensating 
“Shear-Seal” design. 





Long 
Service Life 


No production delays. 
Maintenance (rarely 
needed ), without 
disturbing plumbing. 


Lapped metal to metal 
sealing members. 





Not Critical 
to Dirt 


No scoring or binding. 


(As with spool or 
poppet designs.) 


Flow is through “Shear- 
Seals.” 

Sealing surfaces remain 
in constant intimate 
contact. 





. ' 
No Creeping ; 


Cylinders 


USE READER SERVICE CARD 


Leakproof closure. 
(No internal port 


, to port leakage.) 


Maintained through 
lapping action of each 
operation. 


Ask for bulletin A-5. 


Foot operated models with or 
without spring return to reverse 
or to center are $24.50 list for 
the 14” and $25.50 for the 4%” 
valve less quantity discounts. 


$125 Alcoa Avenue, los Angeles 58, California 


INDICATE A-8-214-1 


INCREASE PRODUCTION. 
SAVE TIME & MONEY 


MEYCO 


Carbide Inserted Bushings 
Are Doing It Daily! 


How? Like this: (1) Last longer 
... with a life—in most cases 
—as long as solid carbide bush- 
ings at prices that approach the 
price of steel bushings; (2) In- 
creased life for your drill jigs 
and fixtures; (3) Increased life 
for your drills and reamers; 
(4) Accuracy maintained for a 
LONG PERIOD of time; (5) Less 
non-productive machine time, 


*PATENTED 


1. Tungsten carbide rings at the points of 
wear; 2 Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 

For information and prices write for 
MEYCO Bushing Catalog No. 42 


less lost man-hours, because 
bushings need not be changed 
as often; (6) Inspection time 
saved, because of greater ac- 
curacy for a longer time; and 
(7) Less waste due to spoilage, 
for the same reason. Don’t pass 


up a good bet! Get the dope 
on Meyco Carbide Inserted 


Drill Jig Bushings today! 
& ESTABLISHED 1888 


F. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-8-214-2 
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NumBerA 
IMPROVED 
TYPE HOLDERS 
for stamping 


into Metal, etc. 


Hand or Press style. Type can be easily, quickly loaded 
and unloaded. Simplest construction . . . Just a sturdy 
pin holds the type securely. No screws nor springs. 
Super-quality steel type made in various sizes: 1/32” 
up to 12” figures and letters. Write for Bulletin TE23H. 


DETAIL CHASE and PUNCH 
for Quick Stamping of Nameplates 


af 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 
USE READER SERVICE CARD: INDICATE A-8-214-3 


The Tool Engineer 




















Carbide Reamers 


AVAILABLE FROM 


Complete Stocks 


For carbide-tipped reamers—both expansion and solid types—specify Staples. 
These fine tools are built by skilled craftsmen now working with ultra-modern 
facilities in a new plant. . . . Let Staples reamers lower your production costs! 


Other Staples products: Drills, End Mills, Counterbores, and 
Milling Cutters. 


les 


ROTATING 
ee ee 
CUTTING TOOLS 
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Lower weight on mobile equipment with smaller size Lower cost for test stands which require pressures up to 
lines, smaller controls. 


” 





Less space to pack more power with smaller size cylinders Higher torque, higher horsepower per GPM — continu- 
and valves on hydraulic machines, ously on drilling equipment. 


Vane-Type DENISON hydraulic, 
single stage pump/motor 
INDUSTRY'S STANDARD FOR CONTINUOUS 2000 PSI SERVICE 


Many types of hydraulic circuits are made simpler with 

the 2000 psi system using the Denison vane pump. Less 

space is needed, weight of pumps and controls is lower. 

Line loss inefficiency is greatly reduced because of the 

lower volumes required with a 2000 psi circuit. 

As a pump, this Denison unit has high volume output at 

2000 psi continuous delivery. As a motor, it delivers a 

rotates high stalled torque... up to 257 inch-pounds per 1000 psi. 

chen Write for Bulletin P-5-A for complete specifications on 
= DIRECTION ; . : 

cuts wear. increases volu- 4 sizes available for delivery up to 77 gpm as a pump and 
—— 1 to 103 hp as a motor. 


DENISON bine 


: DENISON ENGINEERING COMPANY 
dnrOll ica 1182 Dublin Road . Columbus 16, Ohio 


A Subsidiary of American Brake Shoe Co. 


Exclusive balanced vane 


HYDRAULIC PRESSES «PUMPS MOTORS + CONTROLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-216 The Tool Engineer 









































HOTFORM—the nationally known hot work steel 
for aluminum, magnesium and white metal die 
casting—withstands erosion, resists fire-checking, 


and air hardens from a relatively low temperature : 

‘ without excessive scaling. This steel can be exposed 
to working temperatures up to 1000° without 
softening. It is highly resistant to thermal shock, 5 ; 
and combines strength with toughness. ( 


hese 3 fine steels 


cover the entire range of 
your light metal die and 


plastic mold requirements 
SPEED-CUT is a free-machining die steel furnished | 
heat treated ready for use as die casting dies for 















white metal alloys, plastic mold plates, die shoes, 
backing plates and many other applications. Its 
alloy content is sufficient to produce hardnesses of 
275 to 325 Brinell for sizes as large as 20” x 10” 
on cooling in still air—machining very readily at 
such hardness. 


MC (Mold and Cavity steel) is provided heat 
treated and ready for use for plastic mold cavities, 
die casting dies and a wide range of other uses 
where a highly polished finish is desirable. MC is a 
medium carbon-alloy steel with very deep harden- 
ing qualities. It is painstakingly produced to avoid 
sulphides and other non-metallic inclusions, permit- 
ting high polish in plastic mold cavities without 
pits or blemish. 


VANADIUM-ALLOYS STEEL COMPANY 


Latrobe, Pennsylvania 





Subsidiaries: COLONIAL STEEL CO. * ANCHOR DRAWN STEEL CO. * 
PITTSBURGH TOOL STEEL WIRE CO. * VANADIUM-ALLOYS STEEL CANADA 
LIMITED * VANADIUM-ALLOYS STEEL SOCIETA ITALIANA PER AZIONI 









Look into the complete, cost-cutting LOVEJOY line. _— a 
Standard tools are in stock — to help you Gow Can Rely on a 
increase production, save time and money now! Raussen BS SEL if 
INSERTED-TOOTH 


MILLING CUTTERS : 
Face, side, end, slotting and boring 

mills. 

H.S.S., CARBIDE, 

ALLOY BLADES 

Interchangeable in all Type “A” mill- 

ing cutters from 44" to 24” in 
diameter. 


THROAT PRESS HORN PRESS O.8.1. PRESS DOUBLE CRANK PRESS 
NEW! SET-SCREW TYPE 
END MILLS THESE 4O-TON presses 
And new Type “Z” slotting cutters take job after job in stride and give you top speed 
provide maximum oxial and radial and uniform output on a variety of work. They 
adjustment. stress simplicity in every detail to achieve quicker 


Boring Tools - Arbors Flywheels set-ups, easier changeovers and simpler operation. 


; ot All are extra rugged, high precision units, made to 
Lovejoy Milling Cutter - Assembly Gage withstand hard usage and assure long, satisfactory 


Special cutters are a Lovejoy specialty service. They are very moderately priced. 


Write for new catalogs: No. 31 (Face Mills), Significant savings may result if Rousselle Presses are sold 





No. 32 (Side Mills), No. 33 (Arbors). you let our engineering staff as- exclusively through leading 
sist you. There is no obligation. machinery dealers. 


131 MAIN ST., SPRINGFIELD, VERMONT Chet 


of 25 dels in 5 to 40-ton sizes. 














Send for free Mh A eh SERVICE MACHINE CO. 


SPEED & FEED 2310 WEST 78th STREET 
CALCULATOR pfeole) Gee) i 7. kami, le AB. 4 9 


USE READER SERVICE CARD; INDICATE A-8-218-1 


SPRINGFIELD, VERMONT, U.S.A 
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IF YOU THINK 
THIS IS HARD 





COLLINS 


neva TICRSE FLA * SURFACE TO OBTAIN FURTHER INFORMATION ABOUT 


Made from the HARDEST of all black granite 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 





TODAY APPEARING IN THIS ISSUE OF THE TOOL 





ENGINEER, USE THE HANDY READERS SERVICE 





BLACK GRANITE 


e SURFACE PLATES e LAYOUT PLATES 
* ANGLE PLATES e PARALLELS 


¢ STRAIGHT EDGES e T-SLOTTED PLATES 


CHECK DESIRED ITEMS BELOW AND MAIL TO 
COLLINS MICROFLAT CO., Inc. 2326 E. 8th St., Los Angeles 21, Calif. 


FREE Souvenir Paper Weight NAME 


Microfiat Technical Manua 
ADDR 
How To Calibrate Plates DDRESS 


Gray, Pink, Black Granite Compared CITY 


CARD ON PAGE 165. 
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Detroit Broach Horizontal 
Machine Broaches |.D. 
and Nineteen Splines 


Sizes 1.D. and holds it concentric 
with Spline P.D. 


Completely automatic 8-second cycle 


This 3-ton, 36-inch stroke Detroit Horizontal Broach- 
ing Machine is inexpensive, fast, and offers auto- 
matic operation, tool handling and work ejection. 
While manual chute loading is illustrated, optional 


automatic loading is easily accomplished. 


During its 8-second automatic cycle the machine 
accurately sizes the |.D. and broaches 19 precision 
internal splines, keeping them 100% concentric 
with the I.D. Thus, subsequent operations are per- 
formed more easily and economically because of 


simplified work location and improved accuracy. 


This simplicity with high production is typical of 
Detroit Broach & Machine Company engineering. 
Detroit builds every size and type of broaching 
machine, and will automate and tool them to fit your 
needs. Discuss your production problem with a 


Detroit field engineer, or send us details . . . today. 


VIEW FROM BROACHING END 


LPs 


LOADING CHUTE ai 


1) Ser Veil, cmos Bile), | 


AUTOMATIC UNLOAD 


THE CYCLE 


Part drops through chute into ‘“‘LOAD” position 
Loader pushes part into broaching position 


Loading signals automatic tool handling mech- 
anism to move broach in to engage broach puller 


Broach is pulled through work to end of pre-set 
stroke 


Loader returns, broached part drops into unload- 
ing chute, next part drops into ‘‘LOAD”’ position 


Returned loader signals machine to return 
broach to tool handling mechanism. 


Machine slide stops, tool handling mechanism 
returns broach to “START” position 


Cycle repeats .. . EVERY 8 SECONDS! 


DETROIT 
BROACH 


& MACHINE COMPANY 


DEPARTMENT 0-8 
ROCHESTER, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-219 





By Combining High Output with Adaptability 





Versatility, adaptability and top quality performance 
of Verson straight side presses are allowing the con- 
tract stamper to bring production line efficiency to 
his shop. An example is this 400 ton Verson double 
crank press shown above, used for large area stamp- 
ings at Northern Metal Products Co., Franklin Park, 
Illinois. 

Verson Allsteel Straight Side Presses utilize the 
great uniform strength of rolled steel plate for their 
frames to minimize tool damaging deflection ... and 


A Verson Press for every job from 60 tons up. 





STRAIGHT SIDE 
PRESSES 


make 
Contract Stamping 
More Efficient 


400 ton Verson Allsteel double crank, 
single action press used for a variety 
of large area stampings at Northern 
Metal Products Co., Franklin Park, 
Illinois. Bolster area of the press front 
to back, right to left, is 60” by 120”. 


provide cleaner stampings, better draw section and 
savings in tool dollars. Square type gibs insure perfect 
alignment -— nonoscillating adjusting screws assure 
long life and easily maintained accuracy. 

This is the type of engineering for which Verson 
presses are noted. To a contract stamper it means 
greater efficiency and production with reduced costs. 

We will be happy to provide you with specific 
recommendations on a Verson press for your opera- 
tion if you will send an outline of your requirements. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


aes 
~ Verson- | VERSON ALLSTEEL PRESS CO. 
a 9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
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FOOTBURT 
FOOTBURT 
FOOTBURT 
FOOTBURT 


@ No. 2 Machine with Back Gear e 12” Overhang e@ %" Drilling Capac- 
ity in Steel @ Optional Speed Ranges e 185 to 2300 RPM e 280 to 
3450 RPM e Vertical Motor Drive with Standard Single Speed Motor e 
-_ Power Feed Assembly e Tapping Attachment e Coolant Outfit. 
~ 
INMDUWE aritting machines 


A FULL RANGE DRILLING MACHINE ENGINEERED FOR PRODUCTION 


@ Built carefully to provide the required accuracy for fine tool room 
work, Footburt Sensitives are designed with the weight and stability 
to maintain close tolerances on day after day production work. The 
correct speed for a wide range of drilling, reaming, and counter- 
boring operations is instantly available. Write for full information on 
this great line of Sensitive Drilling Machines. Built in 1, 2, 3, 4, 6 
Spindle Models. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 


FOOTBURT 


MAC H iI TO O L S 
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MAGNETIC 
DIES by WHISTLER 


e Operate like a single-purpose die e All punch and die 
parts interchangeable e Pierce metals up to 4” thick steel 
e Changes made from one operation to another while the die 
set is in the press e Change-over time from 5 to 20 minutes, 
depending upon size of die set e Lower die costs @ Saves die 
storage space e Precision work in any size press e Backed 
by Whistler's 40 years of die making experience serving the 
nation’s leading plants. 




















SPECIAL UNIT FOR ‘ 
OVALS, RECT, & SPECIAL ually UNIT'FOR 
SHAPES 1) ROUND HOLES 
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YOU NEED THIS 
CATALOG .. . Shows by 
photos, drawings and prices how 
the Magnetic Die* system drasti- 
cally cuts die costs, saves valuable 
time, speeds production. Write 
for it today. 


* Whistler Magnetic Dies are fully patented and are 
ld under the copyrighted tradename Magna-Die 


S.B.WHISTLER & SONS, INC. 
744 Military Road, Buffalo 23,N.Y. 


ADJUSTABLE, MAGNETIC and CUSTOM DIES FOR ALL INDUSTRY 
eee ae 
= — — 4 
Visit us at Booth 2014— National Metal Exposition, Cleveland—Oct. 8 to 12 
USE READER SERVICE CARD; INDICATE A-8-222-1 
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Cincinnati 
Centerless 
Tool 


oN 
whenronly 
a diamond tool 
will do the job... 


SCO has ~~ 


the answer! “ 


@ Specialists in di ds and di d tools for in- 
dustry since 1908. Skilled in recognizing and selecting 
the right diamond for the right tool @ Highest stand- 
ards of quality—control in all manufacturing opera- 
tions @ Manufacturers—diamond tools, wheels, drill 
bits @ Importers and dealers—carbons, bortz, balles. 





For local service, consult your classified phone book. 
WRITE TODAY FOR FREE CATALOGS AND LITERATURE 


ANTON Smit & CO. INC. 


111 Eighth Ave., New York 11, N. Y. 
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TOGGLE PLIERS 


with QUICK TRIGGER RELEASE 


for faster 
work-holding 


Note 
These 
Features:- 
. Double acting finger-tip release 
. Heat-treated alloy steel forgings 
. Hardened rivets and bushings at 
all pivot points 
. Double-ribbed, forged jaws, for 
greater strength 
. Large jaw capacity 


. Straight line design for greater 
access to work QUICK 


EFFORTLESS 
. Corrosion resistant black oxidized RELEASE 


finish IN 


EITHER 
DIRECTION 
WRITE FOR BULLETIN 


WEST POINT MANUFACTURING CO. 


26937 W. 7 MILE ROAD ° DETROIT 19, MICHIGAN 
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NEW ROTOR 
D-4 GRINDER 


pays for itself in one month 


JOB: Grinding edges and 
holes of flame-cut tube hanger 
‘ne lightet— plates with 4” plug wheels. | 
They t FORMERLY: Used 4500 rpm grinders. Output: 
easier 50 pieces per day. 
t0 handle NOW: Use new Rotor D-4 8500 rpm Grinders. 
too! Output: 72 pieces per day. 
RESULTS: 44% more output paid off cost of new Rotor 
Grinders in one month. After that, it’s pure savings. 
Find out from your nearby Rotor Analyst how you can 
cut costs with the D-4 and other new Rotor port- 


able tools! Ask for a demonstration. 
ASK FOR 


BULLETIN 
NO. 43 


THE 131 @N KO); 1KOlO)F ore} , . 


CLEVELAND, OHIO . ‘N 
Aik Se \ \ 
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THE KING PORTABLE 
BRINELL HARDNESS TESTER 


Known the World over for Accuracy & Dependability 
Takes Brinell Tests in Hard to Reach Spots 


King Portable Brinell Hard- 
ness Testers are rugged, ac- 
curate and easy to operate. 
They give trouble free versatile 
performance, and guaranteed 
accurate readings in spots that 
no other tester can reach. 
King Hardness Testers can be 
carried anywhere, and can 
make tests in any position. 
They put a full load of 3000kg 
on a 10mm ball—other loads 
as required. 5mm and 10mm 
carbide balls used for castings 
and hard materials. 

Gap 13%” high, throat 4” or 
6", Test Head removable for 
testing larger parts. Weight 
only 28 lbs. 


For complete specifications on standard testing machines 


or adaptations made to your special requirements, write 


KING TESTER CORPORATION 
Dept. T, 440 North 13th St., Philadelphia 23, Pa. 
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REDUCE 


PRODUCTION 


Eliminate 
~ Extra Operations 
\ Use Spiral’s 
\, “Multiple-Operation” / 
‘Step Tools 


s 
~ 
~ 
a 


Carbide and High Speed 
Step drills, step reamers, milling cutters, 
seating and grooving tools, trepanning 
tools, form tools, carbide and high speed, 
made to your specs or designed by our 
engineers to fit your needs. Form ground 
with “radial relief” gives up to 500% 
more tool life, imparts smoother finishes 
on piece parts. Send for details. 


OP IRAt® 


V7, 


USE READER SERVICE CARD; INDICATE A-8-224-3 





AIR-MITE 


propucrion AIR PRESS 


uth more Zuality features 


* Solid Steel Column. Greater strength 
and rigidity. 

* Brass cylinder, aluminum end cast- 
ings, Hy-Car piston cups. 

* Accurately ground table. 

*® Fast set-up and stroke adjustment. 


You don’t have to “baby” an atr-MITE 
Press because they're ruggedly built to 
stand the gaff of production work. From 
the tip of their solid steel column to the 
heavy base, they're every inch a work- 
horse tool. Feature-for-feature, you can't 
buy a better, more economical operating 
press than an AIR-MITE. 

Special adaptations available. Write us 

your needs. 





1 Ton Capacity 


$8995 


F.0.B. Chicago 





New 3 Way Control Valve. For safer, more effi- 
cient press work, use AIR-MITE Centro! Valves. 
Connected in parallel and positioned on either side 
of on air press, they provide a safe, instanteneeus 
press operating centro! Qperator must depress both 
handles te octucte press . . . keeps attention on 
work-piece, hands out of the way. For pressures 
up te 160 p.s.i. 
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DOUBLE DISC GRINDING FACILITIES 


Our Double Disc Grinders 
SPEED PRODUCTION & SAVE $$$ 


by grinding 2 surfaces Fiat & Parallel in one opera- 
tion. TOLERANCES IN LOW TENTHS. Piece parts 
may be rectangular or round flat discs, or flimsy 
castings in any materials. 

All parts are inspected in our air conditioned inspec- 
tion room—equipped to measure in ‘‘millionths.” 
We service customers from Maine to California 
WRITE for BROCHURE 
PRECISION DISC GRINDING CORP. 
57 MESEROLE AVENUE * BROOKLYN 22, NEW YORK 
EVergreen 3-3720 
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24th ASTE ANNUAL CONVENTION 
TECHNICAL PAPERS AVAILABLE NOW! 


Mail Your Order Today 


The following technical papers delivered at the 24th Annual Convention of the American 
Society of Tool Engineers, in Chicago, March, 1956, are ready for immediate distribution. 
Paper No. Title Paper No. Title 


Ceramic Tooling Brought Up to Date T31 Automation—Its Effect on Jigs and Fixtures 

The Drawing of Titanium T32 A Survey of Surface Finish Inspection Tech- 

Machining with Silent Sound niques 

ane A se dm ee ech T33 Surface Finish and the Production Engineer 
recision Production Grin nes ; : ; 

Electrical Discharge Grinding of Tools be Automation for the Big Production Shop 

Crystallography and Grinding Hardness of the 5 Automated Electronics 

Diamond Crystal T36 Fluid Power for Machine Tool Drives 

The Selection, Division, and Shaping of Diamond T37 Four-Way Directional Control Valve Spool 

for the Manufacture of Diamond Tipped Tools Design 


Some Aspects of the Batch Production of Dia- T38 Crater Wear of Cutting Tools 
mond Tools 


The Tool Engineer’s Function in Numerical Con- T39 a + Sopa of Research Findings to Shop 
trol 


A Numerically Controlled Jig Borer T40 The Training and Development of Tool Engineers 
The Economics of Equipment Replacement by T41 Industry Looks at the Engineering Shortage 
Purchase 


T42 Value Analysis and the Tool Engineer 


Economics of Replacing Machine Tools by Equip- T43 Control of Tool Costs Lowers Production Costs 
ment Rental 


Diamond Dressing of Form Grinding Wheels T44 Measuring Productivity in Tool Design 

Shaped Tools for Form Grinding from the Manu- T45 Planning for Tomorrow’s Gaging 

facturers’ View Point T46 ASTE-Recommended Carbide Tool Tip Standards 
Why Register T47 The Need for Tool Steel Standards 

How to Become A Registered Professional En- T48 Tooling Problems for Utilization of Large Hy 
gineer draulic Presses 

Metal-Cutting Evaluation T49 Tool Problems Peculiar to the Heavy Press Ex- 
Use of Industrial Diamond and Diamond Tools trusion Industry 

in Industry @T50 Suggested Standards for Diamond Tool Shanks 
The Use of Diamond Tools for Turning and Shap- T51 Soluble Oils and the Tool Engineer 

ing of Small Parts C1A Advantages of Plastic Tooling 

Diamond Tools for High Production Boring and C2 Solving Carbide Die Problems 


Reaming Machining Carbide Dies by the Electrical Dis- 
An Objective Look at the Field of Instrument charge Method 


yore How to Help the Die Builder Give You Satis- 
Gear Gaging Automation faction 


Introducing Computers for Machine Tool Control What the Strip Steel Manufacturer Should 
The Machinability Computer Know 


Cemented Particle Diamond Tools and Wheels The Die Builder Asks for Help 


The Selection of Diamonds for Various Applica- —— of Cemented Tungsten Carbide for 
tions ies 


Impact of High Accuracy (Low Tolerance) Re- The Stamper and Die Building 
quirements on Jigs and Fixtures in Mass Produc- *RR2 Cemented Borides for Tool Materials 
*RR3 Methods of Applying Cutting Fluids 


ASTE Collected Papers, Dept. 7 MINIMUM ORDER—$1.00 

American Society of Tool Engineers 

10700 Puritan Avenue 

Detroit 38, Michigan QUANTITY PRICES AVAILABLE ON REQUEST 

A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 
MEMBERS, $4.60 [) _ NON-MEMBERS, $7.50 [1 
A BOUND SET OF ONLY THE DIAMOND SYMPOSIUM PAPERS IS AVAILABLE TO 

MEMBERS, $2.00 [] - NON-MEMBERS, $4.00 [5 


All diamond symposium papers are marked @ for easy selection. *ASTE Research Report 


Please send postpaid the individual 24th Anaual Meeting Papers circled below at 25c each (for members)—50c each (non-members) 


Tl T2 T3 T4 TS T6 TS TY TIO T1l TI2 TI3 T14 TIS TI6 TI7 T18 TI9 T20 T21 T22 T23 724 T25 T26 727 T28 T30 T31 
132 T33 T34 T35 736 T37 T38 T39 T40 T41 T42 T43 144 T45 T46 T47 T48 T49 T5O0 T51 CIA C2 RR2 RR3 


MEMBER [) NI oi iicrciacessi NON-MEMBER () 
FULL PAYMENT MUST ACCOMPANY ALL ORDERS 
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.. offer extra 
Surface Hardness 


to preserve cutting accuracy 


_ ; ee 


Beyond the standard heat-treating process is a special treat we use 
on some taps, to give them even more resistance to wear. 

This additional process imparts an extra surface hardness. The 
added wear resistance results in a tool which will endure 
especially demanding production runs... and retain threading 
accuracy throughout. 


} 
% 


We recommend these taps mostly for problem alloys or for 
grueling production runs... although you may want them for 
other applications. 

We call this additional treating process by the unglamorous 
name “special treat.’’ That’s what you ask for when you order. 
Why not try these extra long-wearing, special treat taps? We'll be 
glad to supply your needs. 


Want a free tap guide: Everyone who has one finds this 
handy wall chart an excellent ready-reference. It tells all standard 
gage tolerances, class fits and tap tolerances. Write us for 

one on your business letterhead. 


The Wood & Spencer Company « Cleveland 3, Ohio 
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ON JULY 1ST, 1956, the Horton Chuck Division, Windsor 
Locks, Connecticut, became an operating Division of Greenfield 
Tap and Die Corporation, Greenfield, Massachusetts. 

This step marks an important development in the history of 
these two companies, universally accepted as leaders in their 
respective fields. 

“Greenfield” with its Ampco, Geometric and now Horton 
Divisions can offer to the metalworking industry the finest com- 
plete line of cutting tools and work holding devices obtainable. 

The sales and distributor organizations of both Greenfield 
and Horton will continue to provide the excellent service 
which has been a hallmark in their years of continued growth 
and progress. 

We take this opportunity to express our thanks to customers 
and friends of both companies for their fine acceptance 
and use of our products, and we pledge that the service 
and quality of which we are justly proud will continue to merit 
your patronage. 





Greenfield Tap and Die Corporation 


HORTON CHUCK DIVISION 


WINDSOR LOCKS, CONN. 





HOLES 


JIG GROUND 
with Wy/CaniMe 


Provide yourself with this 
inexpensive*™ instrument 
for use on your present 
equipment and JIG 


GRIND with a guarantee. 


A five station indexing fixture from Vulcan's 


Contract Tool Room (Your tool room in Dayton). 


Using a jig borer index table with the Vulcanaire 
5 indexing holes and 35 locating and clamping 
holes were JIG GROUND in place. Result—elim- 
inated all close locating and dowelling of indi- 


vidual parts and of course hours of time. 


*Vulcanaire equipment 
pays for itself on 
the first job. 


Borrow Vulcan's 
instructive movie 
on jig grinding 


SERVICES OF 


YOUR TOOL ROOM in DAYTON 


Engineering, Processing, Designing . . . Special Tools 


. Dies . . . Special Machines . . . Vulcamatic Transfer 


Machines . . . Automation . . . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size . . 
Vulcanaire Grinding Heads . . 


Tables... 


. Motorized Rotary 


Plastic Tooling . . . Vulcanaire Jig Grinders. 


VULCAN TOOL CO. 


7300 LORAIN AVENUE «+ DAYTON 10, OHIO 


USE READER SERVICE CARD; INDICATE A-8-228-1 
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CARBIDE 
HAND FILES 
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yp 
oh is 2 savenance ae \e 


fi wo’ 'T q 
| REGRINOING 
RATE 2 


RANCE MIDGET MILL MAY WELL SOLVE YOUR 
PROBLEM AND SAVE YOU MONEY, IF YOU MUST REMOVE 

GATES, FINS,,AND RISERS ; BREAK SHARP CORNERS AND 
EDGES; MACHINE CARBON | FINISH CASTINGS OF ANY MATER- 
IAL | WORK FILLETS, RADI}, AND GROOVES ; DEBURR OIL HOLES; 
BLEND WELDED AND ASSEMBLED PARTS | REMOVE FLASH 

SMOOTH WELO BEAOS | OR ANY OTHER SIMILAR OPERATIONS 


_M 


YES, A SEVE a 
INSIDE DEBURRING 
CUTTERS 


>EE OUTSIDE DEBURRING 


ees 


SEVERANCE MIDGET MILL SET NO 77. 1S A POPULAR SET 

OF '/2" DIAMETER, '/4" SHANK, HIGH SPEED MIDGET MILLS 

MAKES A FINE GET-ACQUAINTED-SET AND WILL COVER A 

BIG MAJORITY OF YOUR NEEDS FOR THIS TYPE TOOL 

LEAFLET NO.65! GIVES DETAILED INFORMATION AND PRICES, 
ASK FOR /(T TODAY / 





TOOL INDUSTRIES INC, 
728 lowa Avenue, Saginaw, Michigan 


TUBE END DEBURRING, 


MICRO-MILLS 


u BALL SEAT 
& BORE- MILLS 


REAMERS 


Representatives and Distributors in principal industrial areas 
USE READER SERVICE CARD; INDICATE A-8-228-2 
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Postiv-Lok tooling reduces costs as much as 25% or more by elimi- 
nating the integral taper shank from large end mills and putting it on a 
holder. The Postiv-Lok holder soon more than pays for itself through 
cost savings on end mills. The Postiv-Lok design also assures reduced 
set-up and change-over time on a machine when production requires 
switching from one end mill to another. 


The versatility of application, found only in Postiv-Lok tooling, also 
saves much time, work and cost when changing a machine from one 
type of tool to another. For, a machine equipped with a Postiv-Lok 
holder is quickly and easily converted from milling to drilling, reaming 
or other operations. Postiv-Lok adaptors for various tools assure easy ' 
insertion and removal from holder with a minimum of machine down-time. 


The standard line of Putnam Postiv-Lok end mills will in most instances 
provide a tool that exactly meets your cutting requirements. However, 
we will manufacture to your exact specifications special Postiv-Lok 
cutting tools. 


Your local Putnam distributor will be happy to discuss tooling problems 
with you, make recommendations or quickly serve your needs with 
standard Putnam end mills... we suggest you contact him for quality 
service and use Postiv-Lok on the big jobs for best results. 


2981 CHARLEVOIX AVENUE DETROIT 7, MICHIGAN 
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IRD Balance: final dimension of precision 


For Grinding—Higher Production 
and Chatter-free Quality 


IRD Analyzers did this for Timken Roller Bear- 
ing Company: 


1. Cut unproductive downtime for wheel bal- 
ancing by 600%. 


. Eliminated grinder chatter—no chatter 
rejects. 


. Decreased troubleshooting time by pinpoint- 
ing all the causes of chatter. 


What’s more, in-place electronic wheel-balancing 
eliminated removing the grinding wheel from the 
machine — cutting wheel balancing time from 3 
hours to less than 20 minutes. Not only do IRD 
Vibration Analyzers locate and correct trouble 
in grinding wheels, but in accessory components 
such as spindles, motors, belts, gears and hy- 
draulic systems. The IRD Analyzers are porta- 
ble for troubleshooting and in-place balancing... 
at running speed. Now, no grinding machine 
at Timken exceeds the permissible vibration 
tolerance of .000090 inches. 


What IRD troubleshooting equipment is doing 
for Timken, it can do for your company’s pro- 
duction equipment... for any machine tool, or 
for fans, pumps, motors, turbines, generators... 
machinery of any size that has rotating parts. 


Why not have an IRD representative call on 
you to demonstrate the possibilities of obtaining 
IRD Balance—final dimension of precision—on 
your machines? 


f\ f\ n Nap —FRD 
/\\Vw 


a . vibration 


ty analyzers 


Jf: ernotional |; Soe and BD -veioimen erp 


801 thomas lane, columbus, ohio 
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GAMMONS 
REAMERS ~* 


Originators and 

Manufacturers of 

Helical Reamers 
and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


h 


The 
G:AMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
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insist on 


BLACK GRANITE 
INSPECTION 
EQUIPMENT 


e Surface Plates e Straightedges 
e Angle Plates e Parallels 
e Layout Plates 


They‘re the finest! All accuracies guaranteed. 


LAWLEY GRANITE SURFACE PLATE CO. 


2000 Wyoming Ave., Wyoming, Pa. Prone: Kingston, Pe. 
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Increased output, material savings, and 
improved strength are accomplished... 


Ford Motor Company cold-extrudes 
steel wrist pins with Carboloy dies 
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CARBIDE EXTRUSION PUNCH 


a 
eS 
AAA 


METAL FLOW 





3.015 
3.030 


(COINED LENGTH) 


Solid steel slug (1) is cold extruded by opposed carbide punches (2) 
into correct shape. Carbide coining punches (3) size the pin to correct 
length, holding 0.015” tolerances. Finished pin (4) has the same volume of 
metal as the original slug. Only metal loss is in finish-grinding operation. 


Almost 2000 two-inch steel slugs are cold ex- 
truded into three-inch wrist pins every hour at 
Ford Motor Company’s new Cleveland engine 
plant. 


The eight-station die holding the work, and the 
punches that extrude and coin the pin, are made 
of Carboloy* cemented carbide. By cold extrud- 
ing with carbide dies, Ford has gained these 
important cost and product advantages: stronger, 
better parts, made from a low carbon, low alloy 
steel, with no scrap loss from machining . 
produced far faster than possible by machining. 


Cold extrusion with carbide dies and punches 
can bring these and other benefits to many 
metalworking companies. Carbide engineers, 
with years of experience on cold-extrusion 
problems, are available to help work out specific 
applications. 


To find out if cold extrusion with Carboloy 
cemented carbide dies is feasible for your appli- 
cation, check with your diemaker, or send your 
specifications to: Metallurgical Products Depart- 
ment of General Electric Company, 11101 E. 8 
Mile Street, Detroit 32, Michigan. 


CARBOLOY. 


cinmenN TE 


***CARBOLOY IS A TRADEMARK OF GENERAL ELECTRIC 


CARBIDES 


COMPANY 
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If you have a problem of 
PRECISION INTERNAL GAGING @ 


Precision Built 

of Precision Ground 
Oil Hardened 

Tool Steel 


your answer may be SELF-CONTAINED 


COMTORPLUG 


Can be Furnished with Indicator Mountings 
Completely Ground to Your Specifications and 
Ready for Use 

No Design Necessary 

Deliverable from Stock 


Write for Latest Catalog as well as our Automatic Free Service. 
Representatives Wanted for Most Industrial Areas 


UNION GAGE CORP. 


712 Lehigh Avenue Tel. Murdock 6-9150 


Positive accuracy to 
fractions of .0001” 
For holes '/," to 10” dia. 
UNION, N. J. 














FEATURES INCLUDE: 


Positive gaging accuracy to fraction 
of .0001” regardiess of who operates it 
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DYKEM 
STEEL BLUE’ 


USERS INCLUDE: 


Airesearch Mfg. Co. Hamilton Standard 
Allison Div Division 

Apex Electrical Mfg. Harris Seybold Co. 
Buick Motor Div Homelite Corp 
Century Electric Co. Int. Harvester Co. 
Chicago Pneu. Tool Jacobs Mfg. Co. 
Chrysler Corp Lycoming-Spencer Div. 
Continental Motors McDonnell Aircraft 
Curtiss-Wright Northrop Aircraft 
Detroit Transmission Otis Elevator 





Portable, self-contained — no wires, 
hoses, or electronic gear. 


Indicates actual size, a fixed — not 
passing — reading 

Positive 2-point gaging — automatic 
centering. 

Shallow holes, deep holes, inside 


Popular ckage is = 
splines, open-end holes gaged easily 


8-oz. can fitted with = 


Douglas Aircraft 

Fairchild Engine & 
Airplane Co. 

Falk Corp. 

Ford Motor Co 

General Electric Co. 





Pontiae Motor Div. 
Scintilla Magneto 
Stee! Products Eng 
Studebaker-Packard 
United Airlines 
Warner Gear Div. 








Detects ovality, back or front taper 
bell mouth, barre! shape 


Reaches to bottom of blind holes 
Gages work while still held in chuck 


A shop tool for all-day every day use 








SEND FOR BULLETIN 49 


It may hold your answer 


Bakelite a holding 
soft-hair brush for ap- 
plying right at benc 

metal surface ready for 
layout in a few minutes. 

i, The dark blue background 
i makes the scribed lines 
, show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 


xo td 


on company letterhead 
THE DYKEM COMPANY 
== 2303D North llth St. «+ St. Lovis 6, Mo. 


Bue 


7) KEM Steet 
a 


COMTOR COMPANY Fi 
69 FARWELL ST., WALTHAM 54, MASS. “~~ 
USE READER SERVICE CARD; INDICATE A-8-232-1 =— 
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VAILL 


TUBE END-FORMING MACHINES 


have hundreds of tube end- 
forming and shaping appli- 
cations... 


Fast, accurate production at 
less cost. 


TO OBTAIN FURTHER INFORMATION ABOUT 


Beading e Flaring @ Flanging 
e Sinking @ Expanding e 
Grooving @ Threading @ Re- 
ducing @ Double Lap Flaring 
e@ Double Lap Flanging. 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


On tubing up to 6 in. diameter. 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 





ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 165, 








Free—New Bulletin T-1 shows 

and describes the versatility 

of Vaill Tube End-Forming 
Machines. V 


THE VAILL ENGINEERING CO. 


131 E MAIN ST., WATERBURY 20, CONN. 
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NOISY 
G EA R he) A consistent electronic ear in the Red Ring Gear 


Speeder has replaced the human sense of hearing 
which, as we know, varies with the fatigue and mental 
a L a vi i iy, AT Jon BD) attitude of the listener. 
This electronic sound discriminator is readily ad- 
justed to reject gears at any point 


A UW TO Fut ATIC A LW within the range of audible noise 
frequency and intensity. 
The Model GSR Speeder for gears 
and pinions in the smaller sizes is fully automatic. 
Gears are loaded, run in both directions, with and 
without a brake load and are either passed or rejected 
by the electronic sound discriminator as a continuous 
operation. Write for Details. 


NATIONAL BROACH & MACHINE CoO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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*MPH 
WITH THE NEW 


S 
\y PEEGO 


| ‘A VIBRATORY FEEDER 


| Check the Specs 
| ON THIS NEW 
BASE UNIT 


“MORE PARTS PER HOUR 
THE LIFELINE OF AUTOMATION 


\ 


This all new base unit for PEECO vibra- 
tory equipment is fast establishing itself 
as a champion parts feeder. The very life- 
line of automation is MORE PARTS per 
HOUR. The new PEECO not only deliv- 
ers parts to the production line faster, 
but more important, delivers them sorted 
and oriented. The new specs will con- 
vince you. Send for your copy today. 


PEECO builds better feeders on 
VFC base units. The three spring 
principle and the overall design aid 
our engineering department in de- 
veloping feeding equipment. New 


informative literature is now avail- 
E a 0 able, ask for it. 


| PERRY EQUIPMENT & ENGINEERING CO. 
ERIE, PA. ; 
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Sharp, clean impressions even after years of use! 
Hoggson Brand Letters & Figures Hand Stamps will 
not spall or mushroom. Available for numbering or 
lettering anything from pig iron to jewelry. 19 sizes 
in stock, from \4,’ to 1“. Roman or Gothic. Letters 
27 pecs. per set; figures 9 pcs. per set. 


See your distributor or send for complete catalog 


HOGGSON & PETTIS MFG. CO. 


144 Brewery Street, New Haven 7, Conn. 
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at “B” Grade Prices! 
“di 4 


Prevent measurement errors, save time, save money 
and pay no premium: DoALL “A” Grade gage blocks, 
with guaranteed tolerances of plus .000004, minus 
.000002 are now available at “B” Grade (+ .000008) 
prices! 

Every set accompanied by Certified Inspection Re- 
port showing calibrated size of each block! Precise 
calibration made possible by guaranteed 0 to 0.09 
RMS surface finish which also eliminates abrading 
when blocks are wrung together. Exclusive “burr- 
proofing” adds life and helps maintain accuracy. 

DoALL has discontinued “B” grade blocks. Find 
out why they can’t do today’s measurement job. Call 
your local DoALL Store or write: 


FREE: DoALL Gage Block Catalog lists square and rec 
tangular sets—5 to 121 pieces—'‘'A'’, ‘‘AA'’ and new 
““AAA"’ grades. Also describes accessories for assem- 
bling fixed and indicating gages. Call your local ¢ 
DoALL Store or write for your copy. é 


The DoALL Company 


Des Plaines, Illinois 
USE READER SERVICE CARD; INDICATE A-8-234-3 
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Engineering SOLVES ANY HOLE PROBLEM 


Zagar meets every drilling problem with the most effective, low cost 
equipment: gearless drill heads, \standard drilling machines, special drilling machines, 
and index, trunnion or pallet-typa& multi-station transfer machines. We can furnish the 
complete tooling if you desire. Perhaps Zagar drill heads can be installed profitably 
on your own drill press. Send us a drawing of the part you are planning to drill. Or, 
let us study your present situation with\a view to reducing your drilling cost. 


ZAGAR, INC., — Lakeland Bivd., Cleveland 23, Ohio 


Write for our 9-page 
General Bulletin “E-8’. 


TOOLS FOR INDUSTRY and SPECIAL MACHINERY 


Any machinable 
material — 
from all angles. 


—as close as the sum of hole diameters 


3 


—\ rr 


= 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-235 





Index of THE TOOL ENGINEER Advertisers 
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The Index to Advertisers is published as a reader service. Although every precaution 
is taken to assure correct listing, no allowance will be made for error of omission. 


*Exhibitor in 1956 ASTE Industrial Exposition 


4Subscriber to ASTE Data Sheet Service 
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Abrasive & Metal Products Co., 
Sterling Grinding Wheel Co., Subsidiary 
*Adamas Carbide Corp 
Air Hydraulics, Inc 
Air-Mite Devices, Inc 
*Allegheny Ludlum Steel Corp... 
American Brass Co., The 
American Broach & Machine Co., 
Division of Sundstrand Machine Tool Co. 
4 American Chain & Cable Co., 
Campbell Machine Division. 
*American Cystoscope Makers, Inc.. 
4*American Drill Bushing Co 
American Society of Tool Engineers. 
American Tool Works Co., The 
*Ames, B. C., Co 
Armstrong-Blum Mfg. Co.. 
Arter Grinding Machine Co.. 
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*Bakelite Co., 
A Division of Union Carbide & Carbon oe. 
4 Baker Brothers, Inc 
Balas Collet Mfg. Co...... 
Barber-Colman Co. ...... 
Barksdale Valves 
*Barnes Drill Co a 
Barnes, W. F. & John, Co........ 
Bath, John, Co., Inc 
Bay State Tap & Die Co. 
Behr-Manning Corp. ..... 
Bellows Co., The.... 
*Besly-Welles Corp. 
Bethlehem Steel Co.. 
Blanchard Machine Co., “The 
*Brush Electronics Co....... 
Bullard Co., The.. 


Cadillac Gage Co 
4 Campbell Machine Division, 

American Chain & Cable Co.. 
*Carborundum Co., The, 
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*Chemical Development Corp.. 
*Chicago Rivet & Machine Co..... 
Cincinnati Milling Machine Co., 

Heald Machine ae A Subsidiary. . Inside 
Cincinnati Shaper ies 
Circular Tool Co., me. ; 

Cleveland Twist Drill Co. 

*Collins Microflat Co 

Colonial Broach & Machine Co.. 
Comtor Co 

Cross Co., The 7 a 
*Crucible Steel Company of America. 
*Cushman Chuck Co........ 


Davidson Mfg. Co 

Denison Engineeri 

Detroit Broach & Machine Co.. 
Detroit Die Set Co 

*Detroit Reamer & Tool Co.. 
DeVlieg Machine Co 
*DoALL Co. 


*Dow Chemical Co., The. 
Dykem Co., The 
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*Eastman Kodak Co.......... 
*Eclipse Counterbore Co..... - 
*Elox Corporation of Michigan... 
*Engelberg-Huller Co., Inc., The. 
Ex-Cell-O Corp. ... 


*Federal Products Corp... 
*Flick-Reedy Corp., 
Miller Fluid Power Division. 
Tru-Seal Division . 
Foote-Burt Co., The 


*Gaertner Scientific Co 
*Gammons-Hoaglund Co. 
4 Gardner-Denver Corp., 
Keller Tool Division 
*General Electrical Co., 
Metallurgical Products Department of 
Gisholt Machine Co eS 
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BALAS 


MASTER 


COLLETS 





SAVE MONEY 
‘SAVE SET-UPS 


On medium and short runs you don’t need a solid 
collet for each size bar stock. Buy Balas Master 
Collets and assorted sets of pads so you can make 
full use of the capacity of your machines. You 
save money since a set of pads is about a third 
the cost of a solid collet of comparable capacity. 
Such savings mean money in your pocket. 


You save time and money on set-ups, too. Balas 
“Martin” or “CB” Master Collet pads may be in- 
serted into the collets without removing them 
from the spindle. 


Balas Master Collets, because they are “cam- 
ground” on the taper, open and close faster, grip 
tighter and provide consistently accurate pro- 
duction. Made of specially selected alloy steel, 
precision manufacturing, careful heat treating 
and rigid inspection guarantee better production 
and longer life for Balas Collets. 


Balas Master Collets are stocked in most sizes 
for all popular makes of automatics and are 
guaranteed against breakage for one year. They 
are available up to 8” capacity. Order them today 
and get better production at lower cost from all 
your machines. 


THE BALAS LINE INCLUDES: Master Collets and Pads « Pushers and 
Feed Fingers « Master Pushers and Pads. « Ejector Collets « 

< Conventional Collets « Carbide-faced Stock Stops for B. &S. 
Machines « Collet Sleeves and Chuck Nuts for B. & S. Machines 


BA LAS COLLET MANUFACTURING CO. 


Cleveland 14, Ohio 


REPRESENTATIVES: George Britton, Brockport, N. Y.; Bert Lewyn, Atlanta, Georgia; L.R. Christiansen Co., Moline, Illinois; 
Eug ene H. Cooper Co., Hopkins, Minn.; Tri-Tex Machine & Tool Co., Houston, Texas; Fuchs Machinery & Supply, Omaha, Neb.; 
Harris Frederic & Co., Inc., Shreveport, La.; Machine Tool & Supply Co., Tulsa, Okla.; Hoffman Baumruck Co., Philadelphia, Pa.; 
Hunker & Dixon, Indianapolis, Ind.; Tom Scott, South Bend and Elkhart, Ind.; Shively Bros., Inc.; Flint and Royal Oak, Mich.; 
Coast Tool Co., Oakland, California; Harvey A. Wolff, Milwaukee, Wisconsin; A. C. Behringer, Inc., Los Angeles, California; 
S.B. Martin Co., Cleveland, Ohio; Morris Machinery Co., Newark, New Jersey; Paul & Dudley, Glendale, California; 
John S. Pettit, Madison, Conn.; L. E. Rogers Co., Chicago, Ill.; Scott Special Tools, St. Louis, Mo.; Tool Specialists, Westbury, N.Y.; 
Arthur Williams, Beaverton, Oregon; Iver J. Esbensen Co., Denver, Colorado; T.M. Welborn Co., Greenville, South Carolina; 
The L.C. Keir Co., Seattle, Washington; State Sales & Service, Detroit, Michigan; Alexander & Orlick, Ltd., Brantford, Ontario. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-8-238 The Tool Engineer 
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Pe» New Ex-Cell-0 
ay 2-Way Machine 


speeds gear case production, 
lowers cost... 


ABOVE: Gear case after machin- 
ing. Hole sizes are held within 
.0005”, centers .001”. 


BELOW: New Style 54 A Precision 
Two-Way Machine equipped to 
bore and chamfer cast-iron gear 
cases. Except for loading, clamp- 
ing and unloading, this machine 
is entirely automatic. 


Typical of Ex-Cell-O’s constant improvement in the field of 
precision production is this new Style 54-A Two-Way Pre- 
cision Boring Machine. 


Operations on the cast-iron gear case illustrated include 
finish boring seven holes and chamfering diameters at two 
points. With its new hydraulic control panel each way unit 
has a greater range of feeds and a higher rate of rapid 
traverse. 


Like all standard Ex-Cell-O Machines, the new 54-A is 
easily adapted at slight cost to a variety of precision 
setups. For further information, contact the Ex-Cell-O repre- 


sentative in your area, or write, wire or phone direct to 
Ex-Cell-O, Detroit. 


CORPORATION 


DETROIT 32, MIGHIGAN 


MANUFACTURERS OF PRECISION MACHINE 
TOOLS « GRINDING SPINDLES * CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS «+ AIRCRAFT AND MISCELLANEOUS 
PRODUCTION PARTS © DAIRY EQUIPMENT 





Be sure to get 


-FETTE cur yo8: 0 


\ 


figures on your ie \~ THREADING COSTS NOW DOWN 


threading jobs . TO $0.00005 PER PIECE 














